
34. McAfee & McMillan. supra note 22. a17l5.
35. Id. al715 n.l9 ("The optimal raerve-price policy ... can ... be seen 10 be a special insIaIICC

of Ibis optimal discriminalllly policy, with the seller discriminating between himself. as an implicit
bidder, and the aetual bidders."); su DUO Robert C. ManhaII, Michael J.~ '" J--fnnoroia Rich
ard. 'I'M Private Anomey General Meets Public CtNllrtJCt Law: ProcIlTetttellJ Oversig'" By Protest. 20
HOFsntA L. REv. 1,8 (1991) (''The ... raerve ... force!s) vendors 10 bid more~vdy 10 ensure
that they exceed the raerve. Wben a _ has been optimaUy set, the poleDIiaI a post iDefficiencY
from making no awud is more than offset, in an expected sense. by the higher surplus generated from
more asgressive bidding.").

36. This example is adapted from one found in Bulow '" Roberts, supra note 23, at 1061. Uni
fntm distribution examples also can be found in Roger B. Myerson, Optimal AIICtiOtl Design. 6 MATH.
OPERATIONS REs. 58, 59 (1981).

37. Three-quartets of the lime, Strong will bid SI50 million; the other quarter of the lime, StJ'ODg
will bid between SHIO and SI50 million. and the sdIer will retain the good «SI50 x 0.75) + ($0 x 0.25)
= SI12.5). Setting a resm'e price of SIOO million would increase the sellet's expected rev_ from
S50 10 SIOO million, because. UIIIIet our assumpeions. Strong will always be willing 10 bid at least SIOO
milHon. But our example shows that setting a reserve price above both the seI/er's and SlrVIlJ's mini
mum value can be a revenue maximizing strategy. See Bulow'" Roberts. supra note 23, at 1064-69.

and lost efficiency. Nonetheless, the expected benefits of more aggressive bid
ding by strong bidders may outweigh this cost:

1bere is a trade-off. By favoring the low-valuation type of bidders, the seller
raises the probability of awarding the item to someone other than the bidder
who values it the most and receiving a relatively low payment. The benefit
from this policy, however, is that the favoritism forces the bidders from the
high valuation class to bid higher than they otherwise would, driving up the
price on average.34

The intuition behind this result explains why sellers in an auction sometimes set
a reserve price above their actual valuations. With an inflated reserve price, the
sellers are in effect subsidizing themselves as bidders. Although an inflated
reservation price can induce more aggressive bidding by unsubsidized bidders,
sellers also increase the risk that they will sell the item back to themselves.35

To see the effect of affirmative action in a specific imperfect information
example, consider a seller auctioning a single good between two potential risk
neutral buyers.36 Assume that the reservation price for the first potential buyer
(Strong) is drawn from a uniform probability distribution that is equally likely
to take on any value between $100 and $300 million, and that the reservation
price for the second potential buyer (Weak) is drawn from a distribution that is
equally likely to take on any value between SO and $100 million. Also assume
that the seller's reservation price is known to be SO.

With only these two bidders in a traditional English auction with open as
cending bids, Strong will always win, paying an expected price of $50 million
(the price where on average Weak would stop bidding). In this simple auction,
the weak bidder offers little competition to the strong one. As suggested above,
the seller can encourage more aggressive bidding by entering a bid above its
own SO valuation: Setting a reserve price of $150 million increases the seller's
expected revenue from $50 million to $112.5 million.37

A revenue-maximizing seller can still do better. The seller can induce even
more bidding competition by subsidizing both itself and the weak bidder. As

originally derived by Myerson,38 the optimal English auction should take the
following form:

The seller should set a $150 million reserve price, i.e. the minimum acceptable
bid, and give Weak a $100 million bidding credit.39

With the bidding credit, Weak competes more vigorously with Strong because,
for example, if Weak's value was $60 million, it would be willing to bid up to
$160 million. Even though it is common knowledge that Weak's valuation is
lower than Strong's valuation, the seller can use Weak to extract higher bids
from Strong. In this revenue-maximizing auction, the seller's expected revenue
rises to $120.83 million; the bidding preference for the weak bidder raises the
expected revenue by more than 58.3 million.40

These enhanced expected revenues come at the expense of efficiency: As
before, subsidizing weaker bidders creates the possibility that lower valuing

38. See Myerson, supra note 36. Myerson employed mechanism desip techniques to derive the
opdmal auction desip. He __ there are II bidden and a single good bein& sold. (The .wysis
applies 10 multiple goods, so long IS their values are not interdepeadem.). Bidder i's valuation v, is
known only 10 i. bul it is~Iy known ..-g bidders that elICh v, is drawn independently from the
distrillation F, with density fi.

In the symmetric case, where each valuaticn is drawn from the same diatribution (F, =~ .. F), the
seller optimally treats the bidden the same. and the good goes 10 the bidder with the bipIcst valuation v.
Mom>ver, any of the standanI auction forms (with the optimal reserve) maximizes _ for the
Idlet. Myaut shows that the seller opIimaIly awuds the good 10 the bidder with the hi,,- value of
J(v,) .. v, - {l -F(vJ}lftvJ (assuminI J is incnIsinI in v, and J is positive for the bidder with the bipIcst
vaIuaIion v,). See /d. al66. The second lmlI, [1 - F(vJ}lftvJ. repracnts the infonnation reat JOing 10
the winning bidder. This is equal 10 the expected difference between the Iti..- and second bipesl
valualion.

In the asymmetric: case, (F, .. ~), the sellet optimally treats bidders diffemldy. In this case, the
seUer does not always awud the good 10 the bidder with the bipIcst valuation v. Rather, the seller
JDBipaIares bidders' lncmlives 10 inaase c:omperition ..-g the bidders aI the auedoR. More pre
cisely, the seI/er optimally awanls the good 10 the bidder with the hiaJlest value of JlvJ = v, - (l 
FivJ/lflvJ,

For example, ifbidder i's valuation is uniformly distributed between 01 and b. then FIv,) = (v, - a,)I
(b, - oJ, 'IvJ .. l;fb, - oJ, IUId J/lIJ .. 211, - b,. See Bulow '" Roberts, supra note 23, aI 1067. Suppose
there are '- bidden, Wmk and StnJaa. Wmk's maximum valuation, b". is less than Strong's maxi
mum vaIu8lion, b,. AcconIiDa 10 the rule above, the seI/er awuds the good 10 Wmk if 2v. - b" > 2v, 
b. or v. > v, - (b, - b,,)I2. Since b, > b", Wmk is favored in the opIimaI auction because Weak will
~ win cwo wilen Strong values the good more than Weak. In an aacending-bid auction, the
seUeri~ Ihia pnfmmce by living similarly situated wmk bidders a bidding credit of (b, - b.Y
2.

39. For elIpImation of this form of auction, see Bulow '" Roberts, supra note 23 al 1069-77.
40. In equilibrium, the IMyotrs for S!I'ODI and Wmk avenge 547.92 million and 54.17 million.

RlIpeCtivdy. The bidding prefrnnce, however, induces inefficiency, because the .-Jeer bidder wins
the auction 3116th of the time (and because the .-ve price preYents IrlIde II8th of the time). Without
the bidding tnference 01' the reserve price, StnJaa always wins and produces avenae "pins of rnde"
equaling S200 million. WidJout the bicIdinI pnIerence but with the SISO million re-ve price, the
seJIcF inelficlently mains the good 25.. of the time-the lOllII pins of hde~ fall 10 SI68.75
RIiIIion «300 + ISO) I (2 x 0.75) + (0 x 0.25». With both the SUlO million bidding prefenlncc and the
$150 million.-ve price, the avenge "gains oftnldc" are SI72.92 million (pin from optimal auction
" 1~.83 + 4.17 + 47.92 .. SI72.92)-wbich..- 13.54" inefticiency; the pin from an English
auctIOn would be S200 (50 + 0 + 150). See Bulow '" Roberts, supra note 23, at 1064-69 (discuMing
COIIItnJc:.tion of an optimal auction). Bidding credits iqlftWe efIiciency, holding the S150 million re
serve pnce-. because the auction without the bidding credit~ iJDORll Wmk and in
-... pIOIDOIes c:omperition by subsidizing an even weaker bidder (the seller). The bidding credit allows
the ~Ier 10 use Wmk 10 induce StI'OII8 10 IMY mote. Trade occurs 718th of the time with the bidding
Cledil. rather than just Mlth of the time with the optimal _ price alone.
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owners will purchase the good. For example, if Weak's value is $80 million
and Strong's value is $170 million, then Weak would win the auction with a
bid slightly above $170 million (and would pay only slightly above $70

million).
In general, the size of the bidding that will maximize revenue depends on

the seller's beliefs about the strong and weak bidders' relative valuations.
41

But this example has shown that a seller cannot do as well by merely establish
ing minimum acceptable bids. When a seller has imperfect information about
the buyers' values, subsidizing weak bidders may be necessary to maximize the

seller's expected returns.

E. Affirmative Action Can Destabilize Tacit Collusion

Fostering additional competition by subsidizing weaker bidders may also
destabilize incentives for bidders to collude tacitly. The incentives for tacit
collusion are particularly acute where multiple products are being auctioned:
Rational bidders consider how bidding on one product may affect the price that
they will pay on other products-and might accordingly bid less.

To see how tacit collusion occurs, imagine that Sprint and AT&T are com
peting for two licenses: one in Philadelphia and the other in Boston. To keep
things simple, assume that it is commonly known that AT&T has a reservation
price of $10 million for each license and that Sprint's reservation prices for the
Philadelphia and Boston licenses are $8 and $7 million respectively. Also as
sume that without affirmative action. no other bidder would bid more than $2
million for either license.

How much money should the government expect to make from the simulta
neous auctioning of these two licenses? If both AT&T and Sprint ignore tlie
impact of their bidding on the other license's price, then the government should
earn slightly more than $15 million-as AT&T would outbid Sprint to win

both licenses.
Rational bidders, however, will consider how bidding on one license may

affect the other license's price. Specifically, AT&T may decide to bid only
slightly above $2 million for the Boston license and to refrain from bidding for
the Philadelphia license. AT&T's strategy would be an implicit offer to Sprint
to divide the markets: "We'll let you buy the Philadelphia license cheaply, if
you let us buy the Boston license cheaply." Coupled with this implicit invita
tion comes an implicit threat: If Sprint bids to increase the price of the BOston
license, AT&T will retaliate by bidding up the Philadelphia license's price.

42

41. Whenever !he valuation disttibutions have die same shape bUI different means, sellers seeking
to maximize expected auction revenue will subsidize bidders wiih !he lower mean. See McAfee &
McMillan. supra 110ie 22, at 715.

42. Sprint, raiher tIwI AT&T, might just as easily have made !he tacit "offer" to collude by ini-
tially refraining from bidding on die Boston license. Tacit "offers" and "acceptances" were especially
easy to implement in !he regional narrowband auction because !he licenses for different regions were
auctioned simultaneoUSly, allowing any colluder to monitor its counterparty's compliance wiih !he
"agreement." Collusive behavior is more difficult to coordinaie during sequential auctioning of individ
ual licenses, because there is a stronger incentive for !he early auction winner to breach die agreement
and to bid in !he subsequent auctions.

If Sprint accepts this implicit offer, AT&T and Sprint will each purchase a
license for slightly more than $2 million. Both parties have an incentive to
abide by this mmet-division agreement, because they earn higher profits by
coordinating their bidding behavior rather than by competing. AT&T does bet
ter by buying one license for a low price than by buying two licenses for rela
tively high prices. Without the tacit mmet division, AT&T's expected profit
would be $5 million (because it would pay $15 million for licenses that it val
ued at $20 million). Dividing the market, however, increases AT&T's payoff
to $8 million (because it buys a $10 million license for only $2 million).43

Affirmative action can destabilize this collusive equilibrium. If the govern
ment gave weak bidders a 67 percent bidding credit, weak bidders (with $2
million reservation prices) would be willing to bid up to approximately $6 mil
lion. Facing subsidized competitors, AT&T would no longer want to divide the
mmet. Tacit collusion would now allow AT&T to realize only a $4 million
payoff on the Boston license, while AT&T would earn $5 million by bidding
aggressively on both licenses (buying one $10 million license for $8 million
and the other for $7 million).

The moral of these reductive economic fables is quite simple: Subsidizing
weak bidders can enhance a seller's auction revenue by forcing strong bidders
to bid more aggressively. Bidding subsidies for weak bidders-far from being
"giveaways"-can prevent giveaways by forcing relatively strong bidders to
bid closer to their reservation prices. Nonetheless, the subsidies often cause
inefficiency whenever the good is actually sold to a weak bidder. But this is a
cost that revenue-maximizing sellers are willing to bear. Such sellers might
consider the windfall that occasionally accrues to a weak bidder as a fee for
enhancing the auction competition.

II. EMPIRICISM

A. Describing the licenses and the Auction Rules

The FCC offered thirty licenses for sale in the regional narrowband auction:
Six narrowbands of the radio spectrum (Frequency Blocks I through 6) were
offered in each of five regions (Northeast, South, Midwest, Central, and West).
Thus. each of the thirty licenses authorized transmission on a particular fre
quency block in a particular region.

Each frequency block was divided so that licensee pagers could both send
and receive information. Two of the six licenses in every region (Blocks I and
2) were allocated 50 kHz for both incoming and outgoing messages ("SO/50 .
blocks"), while the remaining four licenses (Blocks 3, 4. 5, and 6) were allo-

43. The mutet division also clearly helps Sprint because it would win neiiher license wiihout !he
tacit reslraint but earDI $6 million by cooperatiac with AT&T (as it pays $2 million for a license that it
values at $8 million). Tacit coJJusion lhenlfore reduca!he government's revenue by $11 million (from
$15 to $4 million) and creates ineflIciency by allowing Sprint to win the Philadelphia license even
though its valuation of that license is Iow« than AT&T's.
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cared 50 kHz for incoming transmissions and 12.5 kHz for outgoing transmis
sions ("50112 blocks").44

The thirty licenses were sold in a simultaneous multiple-round auction.
which is similar to a traditional English auction except that, rather than seIling
each license in sequence. a group of licenses is auctioned simultaneously.4~ In
any round a bidder may bid on any of the licenses being offered. and the auc
tion does not close until bidding has ceased on all licenses-that is. until a
round goes by in which no one raises the prevailing bid on any Iicense.46

The FCC changed the roles governing designated subsidies just before the
regional auction. In the July 1994 auction for nationwide licenses. the FCC had
granted designated bidders 25 percent bidding credits on three of the ten nar
rowband licenses:4? The 25 percent credit, however. proved to be insufficient
to allow any designated bidders to win a license-and most designated bidders
dropped out after the first round of bidding.48 The FCC responded by increas
ing the bidding credit in the regional narrowband auction from 25 percent to 40
percent.49 The bidding credits could be used on ten of the thirty regional
licenses: the five Frequency Block 2 licenses (a 50/50 block) and the five Fre-

44. Ucenses of the same bandwidth that cover the same region should be perfect demand substi
tutes. with two qualifications. FdSl, owning licenses with adjacent bandwidths within a particular region
may be particularly valuable because a small JUId 1Nmd dtar peventa intafaeoce between adjacent
IiceMes can be used for trIIISlJJiss,ion by a single owner to increase ils effective capllcity. PeIer- C.
Cnmton. MOMY Out of TIll" Air. 4 J. EcoN. &: MGMf. STRAT. U,1. 215 (1995). Second. owning
licenses in adjacent regions on the same frequency may allow a company to reduce disruption along the
geographic border of the two leSions. Id.

45. Some con: aspecIlI of the auction form were proposed by auction experts Paul Milgrom and
Robert Wilson of Stanford UniV6Sity and Preston McAfee at the University of Texas. John McMillan.
~IUIIIf Specrl'llM RI611ts. J. EcoN. 1'I!IIsPIlc'nVE. Summer 1994. at 145. 154. The slmultaneo\lS, open
ascending bid forrn8t allowed bidders to switdt _g licenses. With sequential auetion5. bidden must
predict future prices wben determining current bids. Id. at 153-54. The FCC's choice of the simultane
ous, open ascending bid format is an extraordinary example of reliance on economic theory in the
absence of empirical data. And the FCC's willingness to innovate probably increased government reve
nue by mil\ions of dollars, S« Cramton, supra - 2. at 35.

46. PAUL MiLGROM. AUC110N 'THEoRY fOR P!uvATlZATION (forthcoming 1996) (manuscript at 19.
on file with the Stanford Law Revi_). To ensure that the auction would end within a reasonable time.
the FCC imposed several ancillary naIes, including minimum bid increments and an activity rule, which
reduced a bidder's eligibility to bid in IaI« roomds if it were inactive in early rounds. For details about
the auction naIes, see ImpleI-.tiOIl of Section 309(j) of the Communicalions Act-Competitive Bid
ding, 9 F.C.C.R. 5532. 5541-53 (1994) (Fifth Report and Order. PP Docket No. 93-153) [hereinafter
Fifth Report &: Orderl.

41. Third Report &: Order. supra note 20. It 2968.
48. Resulta of the nationwide narrow1Nmd auction are located on the Internet at http://

www.fcc.gov/publAuetion&/PCSlNanowbandlNationwidelfinalbi d.lXt. A\tbough bidder identities were
supposed to be c:onfidential. most designated bidden physically left the auction site early in the bidding.
Because it was relatively easy for big, established bidden to identify each other. the FCC made bidder
identities public for the secood auction.

49.~ of Section 309(j) of the Communications Act-Competitive Bidding Narrow-
1Nmd PCS. 10 F.C.C.R 115.201 (1994) (Third Memorandum Opinion and Order and Funber Notice of
Proposed Ru1emaking, PP Docket No. 93-153) [hereinaf\a' Third Memorandum &: Order]. The FCC
also expanded the definition of what c:onsIihlleS female or minority "control." In the nationwide auc
tion. SO.I'll> equity OWIIeIShip by women or minorities was required, but in the regional auction. women
and minorities could cn:ete conlrol poups wbidJ owned as little as 15'll> of equity as long as the group
owned _ than half of the voting stock. Implementation of Section 309(j) of the Communications
Aet-Competitive Bidding, 9 F.C.C.R. 5306. 5301 (1994) (Order on Reconsideration. PP Docket No.
93-153) [hereinafter Order on Reconsiderationl.

quency Block 6 licenses (a 50112 block). Although the ten licenses subject to
the designated bidding credit were not de jure set aside for designated bidders.
the credit was large enough to create de facto set-asides.~o Thus. we will refer
to these ten licenses on Blocks 2 and 6 as "effectively set-aside" or simply "set
aside."

The FCC also allowed any designated bidder that qualified as a small busi
ness to pay for its license over ten years at an attractive interest rate.~1 The
FCC required non-designated bidders to pay 20 percent of their winning bids
within five business days of the auction's close. and the remaining 80 percent
within five business days of the licenses' award.~2 In conttast, the FCC re
quired a winning small designated bidder to pay 10 percent at the auction close
and only 10 percent more upon the award of the license.~3 The remaining 80
percent would be financed by the government at the ten-year treasury bill rate
of 7.5 percent. The designated bidder would only owe interest for the first two
years and then would make equal quarterly installments for the next eight years
to payoff the remaining interest and principal.54

Like the bidding credit, this installment program represented a significant
bidding subsidy. because designated bidders could not borrow from private
lenders on such favorable lenns. The size of the subsidy can be calculated by
discounting the installment payments to present value using a risk-adjusted in
terest rate. Finance economists equate the risk-adjusted interest rate with the
marlc:et rate-in this case. the rate designated bidders would have to pay private
lenders. Since private lenders possibly discriminate against designated bid-

so. MILOIIOM, Sllpra note 46, at 21. A desipated bidder willing to pay SIOO mil1ion for a license
could bid as muc:b as $161 million.

5 I. The iMmIJmeat plan was available to all "small businesses, including small businesses owned
by miDoritiel and/or women, on aD reaional licenses." Order on Reconsideration, supra note 49. The
R:C--=eel the -U IIuIiJas illlltllJnBlt plan prior to the nationwide auction. ~e Third Repott &:
Onler. IIIprtJ _ 20, It 2978-19. After the IIItionwide Retion, the FCC allowed desipated bidders
1IIIt did IlOl CJlIIlify • I11III1\ buai_ to pay by ~lmeata It an inteIat rate "equal to the rate for
--,.- n.xy obIieuc-, pills 2.5 JIC"lCIIt." Onler OIl Reconaideration. supra note 49. In the re
IionII ---... aaetion, however. the only serious bidden dtar qualified as small businesses were
IIao deli...... bidden (i.e.• BaIlIow I'CS v--. ConsIant Touch Conununication. InataOleck Sys
IemI, I'CSD. and 1JIa..Gaye~.

52. The R:C typically aWllda licenses within three 1IIllIIIbs of the auction's close. Cramton. supra
-2. It 1.

53. Thin! Report &: Onler. supra _ 20. It 2918.
54. Order on Recoasiderarion, supra _ 49. It 5301.
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ders,55 the rate they are forced to pay in the market may not represent the true

risk of nonpayment.S6

Determining the appropriate risk adjustment with any kind of precision is
extremely difficult. At most, we know that the government was extending
credit as a secured lender with a 20 percent equity cushion. If a designated
bidder defaulted, the government could easily foreclose and resell the licenses,
but their resale value would be uncertain. Therefore, the government's primary
risk as lender is that the licenses may be worth less than 80 percent of the
auction price and that the proceeds of subsequent resale would not repay the
government's loan. Much of this risk, however, may be diversifiable and there
fore does not justify a higher risk premium.57 In order to crudely estimate the
installment subsidy, we assume that the risk-adjusted market rate for designated
bidders would have been 12 percent-4.5 percentage points higher than the 7.5
percent ten-year treasury rate that the government actually charged.5s We
chose 12 percent because it approximates the actual cost of secured financing
for two of the narrowband bidders (as well as the cost of funds for broadly
similar high technology organizations).59

55. When c:onsidcrilll an inslaJlment subsidy for designated bidders, the FCC found that. in pess'
ing the Small Business Credit and Business Opportunity Enhancement Act of 1992. Pub. L. No. 102-366

(1992).
Congress ... recognized that these fundi", problems are even more severe for minority and
WOII*l-owned businesses. who fllCe discrimination in the private lending nwket. For exam
ple. Congress explicidy found that business5 owned by minorities and WOII*l have perticular
difliculties in obtainilll capiw and that problems encountered by minorities in this regard are
"elltnordinary." A number of studies also aqlIy IIlIJlPOft the existenCe of widespread discrim.
ination against minorities in lending pnctices.

Fifth Report &; Ord«. supra note 46. at 5513.
56. This suggests that the interest rate subsidy benefits the designated bidders more than it COSlS

the government. This woald be trUe if Iendcrs demanded a risk pmnium of 8'll> even though true
nondiversifiable risk would only justify a four-point pmnium.

51. The Capital Asset Pricing Model suggests that risk pmnia should only compensate ownas for
risk that they cannot avoid by divenilk:ation. RIcHARD A. BREAJm' &; STl!WART C. MYERS, I'IuNClfU!S
OF CoRPoRATE FINANCE 161-66 (4th eeL 1991).

58. The JO.year treasury note rate itself overstates the risk·free tate: Treasury notes pay interest
only at maturity, while the auction inata1Imenl pllut requires higher repayment levels in earlier years.
when a lower risk·free rate would obtain.

59. PageNet. a substantial paging firm, had a bond maturilll in 2002 with a yield of 11.15'll> at the
time of the auction. Moody's Investor Service. COl'fJOrtJ1tt Bonds (U.S.), MOODY's BoND REcoRD, June
1995, at 81. The Jarpst bidder's approximate cost of debt was IN. Telephone Interview with Steve
Lerner. Financial Analyst for PCSD.

+ PIe"'DI Val.. Df tn...I1_1 Sobsldy
C PIe....1Val.. of lostlll_nt llId Blddln. Ctedlt S.bsldl••

To illuminate the effect of this assumption on the size of affirmative action
subsidies. Figure 1 represents estimates of the present value of the installment
and of bidding credit subsidies for a range of possible risk-adjusted interest
rates. 11Je top line depicts how the installment subsidy alone affects the present
value of designated bidders' payments, while the lower line depicts the com
bined effect of the installment subsidy and the 40 percent bidding credit.61 At a
12 percent rillk-adjusted rate, the present value of the installment payments
equals 84.2 percent of the amount financed. This is the proportion of a winning
bid that the government would receive if a designated bidder won any of the
twenty regional licenses to which only the installment subsidy applied (Le.,
Frequency Blocks I, 3,4, and 5). As for the ten set-aside licenses (Blocks 2
and 6), because of the combined effect of the installment subsidy and the 40

60. The present value of an installment subsidy for a particular risk·adjusted interest tate was
calculated auuming that the go_ nlCeived 2O'lI> of nomina1 bid immediately, 7.5'll> of the
nomina1 bid after both the first and second year, and 8. I25'll> of the nomina1 bid in each of the remaining
eight years. This cub IIow was tJ.I discou~ to~ value for particu\Ir~ rates using the
fonnuIa: present value of year II cub ftow .. (year II cub 1Iow)l(I + risk - adjustedi_ rater. The
present value of all cub IIows was tJ.I ellJlIeSSed as a perteDtage of the nomina1 bid. The line
tepnlMIIting the present va\ue of the inata1Iment subsidy and the bidding cmfit (expressed apin as a
pen:entage of the nomina1 bid) is simply 4O'lli of the previous calculation.

61. The lower Hne is simply 6O'lI> of the upper line.
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percent bidding credit. the government only receives 50.5 percent of the win
ning bids.62

B. The Impact of Affirmative Action

1. Comparing the nationwide and regional results.

Twenty-eight bidders participated in the regional narrowband auction; by
round 12. only the twelve firms listed in Table 2 remained. Of these twelve.
nine won licenses when the auction ended after 105 rounds.

TABLE 2. BIDDERS AFTER ROUND 12 IN REGIONAL NARROWBAND AUCTION

Non-Designated Bidders:

Advmced Wireless Messaging (Advanced
Wireless)

AirTouch Paging (AirTouch)

Ameritcch Mobile SCrvices. Inc. (Amerireeh)
MobileMedia pcs. Inc. (MobiIeMcdia)

PagcMart II, Inc. (PapMatt)
Radiofone Nationwide Paging Service

(Radiofone)
Westlink Licensee Corporation (Westlink)

Desipared Bidden:

Benbow PCS Ventures, Inc. (Benbow)

eo.-nr Touch Communications. Inc.
(Constant)

Jnsta.Qlec:k Sysaems. Inc. (1nstaCheck)
PCSDev~ Carporation (PCSO)
Lisa-Gaye Shearing (Shearing)

TABLE 3. FINAL OuTcOME IN REGIONAL NARROWBAND AUCTION

(AU values are net of applicable instaJIment subsidies and bidding credits.)

Fnlq Type Pn:aent 5pec Percent
Block (kHz) Winning Bidder by Region Value of MHz- PremiUJD

Auction pop over

Nonheastl South IMidwest ICentral I West Revenue Nationwide
($M)63

I SOISO <----J>aseAWt won aU regiOllS---> 926 3.67 15.7

2-- SOISO <--PCS Development- won all ~---> 76.6 3.03 -4.3

3 SOIl2 <----MobileMedia won all rqions---> 53.7 3.40 13.4

4 SOII2 <-----Advanced Wm:1ess won aU repons------> 53.6 3.40 13.3

5 SOII2 AirTouch 11nstaCheck-'Ameritech'AirTouch IAirTouch 49.6 3.14 4.7

6-- SOII2 Shearing-' Shearing- IShearing-' Benbow-'Benbow- 44.8 2.84 -5.4

Total 370.9 3.26 6.2

- Desipared bidder (WomanIMinority bidder)
-- WomanlMinority bidder teceived a 4O'll> bidding CRdit on Blocks 2 and 6.

The present value of the government revenue-after taking into account
both the bidding credits and installment subsidies-was approximately $371
million. Bidders paid an average of $3.26 per MHz-pop.64 but as in the earlier
nationwide auction. the 50150 licenses were worth more per MHz-pop than the
501120nes.65 Not surprisingly, after taking into account the bidding credit and

Two aspects of the auction outcome (Table 3) stand out: (1) four of the six.
frequency blocks sold as nationwide aggregates. and (2) eleven of the thirty
licenses were sold to designated bidders. Not only did designated bidders win
all ten of the "effectively set aside" licenses. but InstaCheck prevailed on the
Block 5-South license. even though the 40 percent bidding credit did not apply.

62. As shown in Figure I, ifdte approprialll riIk-adjusted m-t rate were 18.... the present value
of dte installment payments would be 69.4'" and dte value with boCb installment and bidding subsidies
would be 41.6....

63. When non-deaignatcd bidden 1ftVSi1ed. dte "Present Value of Auction Revenue" is simply
their winning bids. When desipared bidden prevailed, dte figure is their winning bids IllUItipIied by the
approprialll diIK:ount factor. For all dte~ on Blocks 2 and 6, Ibis discount factor was SO.s. which
reftccts dte 49.5'" installment subsidy and bidding credit. S« lllXt accompany note 62 supra.
IlIIimating dte ..-. value of \be auctioI'I __ for lnsIaCheck's pmdlISe of dte Block 5-South
license is complicated in two respects. Pint, becmIse dte 4O'l> bidding <:Rdit did not apply to Fequency
Block 5. only dte 84.2'" discount factor (refIeclIng dte installment subsidy alone) was deducted from
InstaCheck's $8 D1i1lion final bid. Second, PCSO's crossovu bidding on Block I not only induced
PapMart to bid up dte price of this Block 5 license, but later PCSO's decision to stop bidding on Block
I induced PqeMatt to withdraw a prevailing SIO.I29 D1i1lion bid on this Block S IiCCllliC and
conaequeady. aslllCjllired by dte auction rules, to incur a 52.129 million penalty (the cHtfereoce between
its withdrawn bid and faIlllchedt's winning $8 million bid). Aa:GI1IingIy. the present value of the
_ .,..... for Block 5-South Iiceuse was caIculated to be: ($8 DIillion x 0.842) + 52.129
million =$8.9 million. S« Table 5 Infra.

All bidding data referred to in this article are available on dte Internet, either on dte World Wide
Web (htIp:lIwww.fcc.p) or by acceasing fcc.p by anoaynqs ftp. InformItion is orpnized in lllXt
or datalrae formalted files. The data for round 12, for example, is at ftp"JIftp.fcc.govlpobiAuctionsi
PCSINarrowbendl RegionaIIRound-OI2Is3-12.IXt.

64. "Dollars pec MHz-pop" is caIcu1allld by cHvicHng dte total revenue (5370.9 million) by both
dte popu/alion (252.6 million) and dte lIlIIIIber of mephem auetionIld (0.45). Population as of 4/1190
from FI!DettAL CoMMtnocA11ONS CoMMwlON, BBIDI!R's ~11ON PACICAOB fOIl THE REGIONAL
NARIlOWIIAND PCS AUCTlOH 3 (1994) (citing BUIlIlAu ao THE CENsus. U.S. DB'AIl'IMENT OF CoM
MI!ItCI!, STA11ST1CAL ABS11lACT ao THE UHITIlD SUIU: 1993, at 822 (1I3th ed. 1993». For a given
bandwidth, dte "doIlan per MHz-pop' _ how much a bidder is wiDing to pay per potmtial
customer for a MHz license. For example, siJIce Pnlquency Block I had a toIII\ width of 0.1 MHz (SO
kHz incoming + SO kHz outgoing = 100 kHz), a 5 3.67 price per MHz-pop sugests that PaaeMatt was
wiDing to pay approlliJDalllly 37 centI per polllIIliaI custonICI' for »'SO IIationwide covenp.

65. In dte nationwide nanowband auetion. dte 5O(SO IiceIMa sold for 53. I7 per MHz-pop and the
SOIl2 liccmes sold for S3.00 per MHz-pop. Nationwide auction data is located at ftp:/lftp.fcc.govlpobl
AuctionsIPCSINanowbandlNaIionwidclfinaIbid .IXt.
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the installment subsidy, the cost per MHz-pop of licenses purchased by desig
nated bidders was lower than that of analogous licenses purchased by unsub
sidized bidders.

The regional auction did, however, produce one surprising result: The price
per MHz-pop was 6.2 percent higher than the price paid by bidders in the na
tionwide auction that occurred just three months earlier. This increase in the
regional narrowband auction represents more than a $21 million increase in
government revenue.66 PageMart, MobileMedia, and Advanced Wireless paid
significantly more for national aggregations than winners paid for identical
licenses in the earlier auction. The increased prices in the regional auction are
surprising because it is difficult to understand why the winners in the regional
auction did not bid more when they participated in the national auction three
months earlier.

Indeed, evidence from other auctions suggests that, when similar items are
sold in sequence, the later items usually sell less than the earlier items.67 This
"declining price anomaly" has been observed in auctions for wine, timber, cat
tle, and satellite licenses.68 Game theory provides three different reasons why
we should have expected prices in the regional auction to be lower than the
earlier national auction: risk-averse bidders, marketing advantages, and the dif
ficulty of aggregating regional licenses. First, risk-averse bidders prefer the
sure gains of winning today to the uncertain prospects of winning tomorrow.
Such bidders, therefore, would be willing to bid more in the first auction than
the expected sale price in the later auction.69 Second, early resolution of uncer
tainty regarding a firm's spectrum capacity provides a tremendous marketing
and development advantage. Being first to market in an unproven industry
with substantial network externalities and significant switching costs has enor
mous value.7° Third, because the later licenses were regional, a firm wanting
to create a national paging system would probably pay a premium to avoid the

66. If the nationwide prices per MHz-pop had been realized in the regional auction, the two SOISO
fnlquency blocb would have each sold for $80.0 million and the four SOfl2 frequency bloclcs would
have sold for $47.3 million-pnerati"l 5349.3 million, 521.6 million less than !he actual regional
revenues shown in Table 3 supm.

67. OrIey Ashenfelter. How Au<:riOflS Work for Wine and An. J. &ON. 1'ERsncTIVES. Sununer
1989. at 23, 29-30 (describi"l the price decline anomaly al wine auctions).

68. R. Prestotl McAfee & Daniel Vincent, TM [Ucli";"g Price AflQtlUJly, 60 J. 1!coN. THEORY
191, 192 (1993). There are exceptions 10 declinina prices: Prices tended to increase in the sequential
sale of Israeli cable televisiOtl ta-. Neil Gandal. Sequential Auctioos of lneli Cable Television
Licenses: An Empiric:al Test for Interdependent Valuations (May 25. 1995) (UDpUblished manuscrirt 0tI

file with the StlJll/ord Law RniftV). Appm'endy finns were willina to pey more for later licenses boo·
cause of complemeiltlUities. Id.

69. McAfee & Vincem. supra note 68, at 193 (noting Ihat "[I]or a risk averse bidder . . . the
randomness of utility from the final auction reduces his value and therefore increases the bid he is
willing to make in the first period").

70. Fast raolution of spectnJIIt allocation is so importanl Ihat designated bidders recently peti
tioned the FCC to eliminate certain prospective affinnative action subsidies, which were to apply to the
second broadband auction, in order to avoid litiption over the subsidies' constitutionality. Tut of
"Af/inno1iv~ Action Revw' R~porI ro PruiMfII ClifIIOfI R~kQSed July 19. 1995, 1995 Daily Lab. Rep.
(DNA) No. 139. § 11.1.1 (July 20. 1995).

aggregation difficulties presented by buying five individual regional licenses on
a single frequency block.71

Based on the above, we would expect prices in the regional auction to be
lower than those in the nationwide auction. What, then, explains the $21 mil
lion increase in regional prices? We contend that the rise in prices was caused
by the FCC's unexpected announcement after the nationwide auction that a
substantial increase in the affirmative action subsidy would apply to subsequent
auctions. As discussed above,72 affirmative action can create more bidding
competition by enhancing both intergroup and intragroup competition, and it
can thereby increase the seller's expected revenue,?3 The increase in affirma
tive action is an attractive hypothesis because it alone is a key variable that
changed in the interim between the nationwide and regional auctions.74

A simple comparison between nationwide and regional prices, however,
does not provide very powerful evidence that affirmative action alone effected
the price change, because other factors might have caused the regional prices to
increase. For example, regional prices may have been higher not because of
designated bidder competition, but rather because of the presence of non-desig
nated bidders with regional strategies. Bidders that only sought regional
licenses would not have provided direct bidding pressure in the nationwide auc
tion, but would have been able to bid up the winning prices in the regional
auction.7S However, since three of the four non-set-aside regional frequency
blocks were sold as nationwide aggregations, it is appanmt that many of the
non-designated firms that won in the regional auction could have purchased
comparable licenses in the nationwide auction at lower prices.76 Indeed,
PageMart, MobileMedia, and Advanced Wireless did participate in the nation
wide auction, but dropped out at prices well below those they were willing to
pay three months later in the regionalauction.77 Thus, for regional demand

71. See text lICCOItIpaJIying notes 112-116 Infra (discussing partial aggregation risk at regional
auction).

72. See !eXt IlCCOIIIpatIyina notes 30-33 SlIpm.

73. Far.mn.tive action to have caused the price increase, however. its existence or magnitude
must have been -.uic:iJllled. If the increased demand foe licenses caused by inmued affirmative
action in the ft!IIonaIlIII'lOWbud auctiOtl had been 811ticipeted, bidders who soup nalioowide sure
pres of qicJnlllIc:elises (e·a·, P.JeMart, MobiIeMedia. and AdvMCed Wireless) would have bid more
~e1y in the n8d0Dwide aIICIion. Some aucIiOD pIItic:iputts mip have anticipbld that the FCC
would enbmIce the aftirmIIjve action subsidies in the~t auction aftec desiJll8led bidders exited
en maue followina the -ty rounds of the naIioowide auetion. but we believe that. even if that were the
case. Ihey did not utlicip8te the utefll of the subsidy increase.

74. Alter considerina afflrmative action's effect on revenue, we desaibe and critique Ihree alter
native exp_tions for the inmued revenue-none of which proves salisflCtory. See text lICCOIDpaIIy_
ina notes 96-111 infra.

75. Foe an cxampIe of how regional demand can enhance bidding competition, see McMillan,
supra note 45. at 156 n.IO.

76. In !he IIItionwide auction, SOfSO licenses sold foe an averap of 580 million. and SOfl2
licenses COSt an averaae of $47.3 million. In the reaiODaI auction. the 1IlItI-set-aside SOf50 aureption
sold for 592.6 million, wbiIe the lIlItI-set-aside SOfl2 agpqations sold foe an averap of 552.3 million.

77. See Cramton, supm note 44, at 296-317. Tables VUA-D and V1UA-G give the national auc
tiOD bids of PaaeMart (bidder 10 9683), AdvMCed Wireless (alias American Portable, bidder 10 5403),
and Mobile Media (bidder 10 1666). PageMart dropped out of the SOfSO biddina at $79.0 million, but
p8id 592.6 miHion in the regional auction; AdvMCed Wueless dropped out of the SOfl2 biddi"l at $45.9



adequately to explain the increased regional prices. it must be that these firms
did not anticipate the higher regional prices.

Another possibility is that bidders paid more in the regional auction because
they were capital constrained in the nationwide auction: Since the nationwide
prices exceeded government estimates. it is possible that bidders failed to bring
enough capital to the nationwide auction. Under this theory, prices were higher
in the regional auction simply because bidders amassed larger war chests. This
capital constraint hypothesis. however. is inconsistent with the bidding behav
ior of some relatively liquid corporations who dropped out of the national auc
tion. yet paid more for a national aggregation in the regional auction. In
particular. AirTouch-with equity worth more than $10 biUion-had substan
tial resources at its disposal,78 and in all likelihood could have bid more in the
nationwide auction. but chose not to.

While neither the regional demand nor the capital constraints theories ade
quately explain the higher prices in the regional auction. we still do not wish to
base our affinnative action theory on the simple comparison between the re
gional and national auctions. Instead. the next section provides direct evidence
from an analysis of designated and non-designated bidding behavior in the re
gional narrowband auction that affinnative action increased government
revenue.

~
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ultimate non-designated winners (PageMart. MobileMedia, Advanced Wire
less. AirTouch. and Ameriteeh) held high bids on the licenses that they would
ultimately buy,SO and virtually all other non-designated bidders had dropped
out of the auction.81 Because the non-designated bidders that were still eligible
held high bids for the licenses they desired by round 12. they had no incentive
to I'Iise prices any more.

The dramatic exit of the excess non-DE demand is illustrated in Figure 2.
1bis fipre shows the average excess demand for both S0I5O and 50112 licenses
for different auction prices (expressed as a percent of the final price). The step
function shows how the excess demand by non-desipated bidders was gradu
ally extinguished as prices rose. When the auction prices had reached 20% of
their final level. there were two excess non-designated bidders for each license
type in each region. When the prices rose above 30% of the final price. excess
demand by non-designated bidders fell from two to one for each license type
(SOI5O or SOI12). Most importantly. when prices rose above 70% of the final
prices. there was no excess demand by non-designated bidders for any license.
F"apre 2, then, shows that designated bidders were responsible for the last 30%
of auction revenue for the simple reason that none of the remaining non-desig
Dated bidders bad an incentive to increase prices.

2. The impact of designated crossover bidding.

A simultaneous auction is somewhat like a game of musical chairs. The
auction continues as long as there are more bidders than items to be auctioned.
If three identical goods are being simultaneously auctioned. the price at which
the fourth highest valuer drops out determines the price that the top three valu
ers will pay. For example. consider five bidders (A. B. C, D, and E) who have
reservation prices of $50, $40. $30. $20. and $10 respectively. If we held an
ascending simultaneous auction with $1 bid increments for three identical
chairs. we would expect that bidders A. B. and C would each win a chair for
$21. D's willingness to bid $20 creates excess demand at prices less than $21.
If D were not present at the auction. E would be the fourth highest valuer. and
the three chairs would sell for only $11 each. In this example. then, D's pres
ence increases the total auction revenues by $30 (from $33 to $63). Identifying
the "marginal excess demand"-i.e.• the last bidder to drop out-allows us to
infer how the presence of certain bidders affected price.79

The bidding data from the regional auction provide strong evidence that
designated bidders caused the excess demand responsible for increasing gov
ernment revenues by approximately $45 million. By round 12 (of the 105
rounds) when bidders had reached 70 percent of the ultimate price. all of the

million, but paid $53.6 million ill the reJional auction; Mobile Media dropped out of the SOII2 bidding
at S44 milJiOll, but pilei $53.7 in the reJioaaIaUClioo.

78. On March 20, 1995, Air'Touch'sstoclc was WOIth SI3.Sbillion. SH hltp:/Iwww.streelDel.oomI
ainoucIJ.

79. Milgrom uses a similar analysis to idendfy the DJarBinaI bidders who detenYJiIKd the prices of
the first broadband auction. Mn.oRoM. supra note 46, at 45-46.

80. TIle Ode exception to this ...... Air'Touch, a -.desIpted biddeI' which held prevailing bids
ill f'nlq8eacy BJoc:t , in theN~ Soath, aad Weal rep. buc lI1tlmatIDly won Iic:mscs foe Fte
.."BJoc:t 5 in the~ CfnnJ, aad War rep.. SH note 63 SIIf"tI. However. as di-.sed
• - 87 /Ifr'a aad llCCOIIlflID)UIa tell.. slliftl1tl demMd 110m the Soadr to the C'auraI~ Iic:mscs
-W not a.a- the alICfion price.

I\. TIle 0II\y -.cIeIipaled bidders tIIat were mil ave, but wouJd DOt ultiDwely pun:hase a
.... - WeIdiDt, whidI made its last _ bid ill round 15, UId RadioIone, wbidI made its last
..... bid ill round 44.
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bidding credit (Blocks 2 and 6) were insufficient to satisfy the demands of the
five designated bidders still in the auction: peS Development, Shearing, Ben
bow, InstaCheck, and Constant. These designated bidders upped the price of
the ten set-aside licenses to the point where it became attractive for them to
cross over and bid on the licenses for which only the installment subsidy was
available. Specifically, in round 18 (after Benbow and PCSO had bid up the
prices on Frequency Block 2), PCSO crossed over and bid against PageMart for
Frequency Block I licenses.83 PCSO raised the price on the Block 1 licenses
thirteen times before dropping out PageMart ultimately won all the Block 1
licenses, but PCSO's bidding raised the price on Block 1 licenses by $16.4
million, as shown in Table 4. PCSO could afford to push the bidding on Block
l-even without the 40 percent bidding credit-because it still would receive
the installment subsidy, permitting payment of only 84 percent of a winning
bid. Moreover, the 40 percent bidding credits, which effectively set aside the
Block 2 licenses, allowed PCSO to cross over and bid against PageMart with
out fear that PageMart would retaliate by bidding up the price of Block 2
licenses.84 Our· inference that designated crossover bidding caused the price
increase is particularly strong because designated bidders were the only firms
to bid against PageMart for Block 1 licenses after round 12."

Although Instaeheck also bid for Block 1 licenses, we attributed the price
increase to PCSO's crossover because InstaCheck did not ultimately drop out
of the bidding for the non-set-aside licenses. Instead, at various times in the
auction, InstaCheck merely shifted its constant demand for a single license by
bidding on a variety of licenses one at a time.86 Accordingly, InstaCheck's
crossover bidding did not represent excess demand but merely shifted demand:
Instaeheck never reduced its demand for a non-set-aside license as it ultimately
purchased a South license for Frequency Block 5. However, PeSO's crossover
demand for non-set-aside licenses was excess in the sense that PeSD reduced
its demand (to zero) before the auction's end. As in our earlier example of
musical chairs, it is only excess demand that drives up auction priceS.87

PCSO's crossover bidding was therefore crucial in driving up the ultimate sale

83. Comptn flp:/1Ilp.fcc.BOV/pubslAuctionsIPCSIN~-018Is3-18.txt
with R~17/113-17.txt. The competition benveen Beabow and PCSO had incnlased the com
bined price of PIeqtIeat:y Block 2 Northeast and South Iic:enIes to $49.94 million by round 17, which,
even after cIeductiDI the 4O'J> bidding credit, was Itill more thaD PCSO's $29.64 million bid on the same
two regional Prequency Block I licfmes in round 18 (29.64 < (49.94 " 0.6) = 29.97).

84. Mn.cHtoM, supro note 46, at 33.
85. PCSO raised PageMatt 13 limes. and IJImcbeck raised PageM8rt tlvee limes.
86. InstaCheck was active in CI'OISOvec bidding raises in each of the non-set-aside fn:qUCftCy

blocb: tlvee limes in Block I, four limes in Block 3, tlvee times in Block 4, and 10 times in Block 5.
87. In the earlier example. ue lext acx:ompuying _ 79 supro. even ~gh the fOW1h hipest

...- (0) controlled the auction price, we wouJd expect to observe "shifted" demud from the ultimate
wi_ (A, B, and C). For exampJe, if in the middle of the auction A, B. and C each held a high bid of
$1S on one of the chain, 0 migbt rUe the price of Clair 1 to $16, dispIacinJ A's previous high bid.
IIIItelld ofbldding $17 011 Clair I. A milhtleqlCnrily shift its demand and bid $16 on Clair 2, thereby
dispblcing B'I)ftVious high bid. Utewlae B milht shift its demud and bid $16 on Clair 3, displacing
C. C might in tum raise the price of any one of the chairs to $17. Shifting demand would coatinue until
o finaDy dropped out of the marftet after bidding its reservation price of $20.
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FIGURE 2: EXCESS DEMAND BY NON-DESIGNATED ENTITIES
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All of the excess demand came from designated bidding. The two fre
quency blocks effectively set aside for designated bidders by the 40 percent

82. Figure 2 is derived as follows. First, for each region and type of license (50150 and 50/12), the
highest bids that each non-designated bidder placed on the lieense(s) arc identified and sorted in
decreasing order. For eumpJe. consider the Northeast Block 1 license. The highest bids by the final
twO non-designated finns to bid on this 50/50 Ucense were $17.5 million (PageM8rt) and $12.6 million
(McCaw). From these bids, we conclude that at a price of $12.6 miltion there is excess demand for one
NOI1heaSI 50150 license by a non-designated bidder. This identifies the top step of the excess demand

function.To awesale the excess demand curves aaoss license type and region. we state the price dimension
as the fraction of the final bid. In the case of the Block I Northeast 50150 license. the top step then
occurs at 12.6117.5 =72%. That is. when the price is above 72% of the final price. there is 00 excess
demand by non-designated bidders. For prices below 72% of the final price. there is non-designated
excess demand of at 1east one. These individual demalld curves arc then aggregated in the usual way.

Figure 2 shows the avenae excess demalld wheR the licenses are weighted by revenue. When
only aQRll!ated across regions. but not across license type (50150 or 50/12), the excess demand curves
arc .-Jy identical to the curve in Figure 2. Excess demand by non-designated bidders falls to zero (on
avenge) when prices are pallel' thaD 70'1> of the final price. Hence. by this measure. 3091> ($70 million)
of the revenue collected in the auction comes from bidding by designated bidders. This number is
big« thaD the $45 million number we determine in Table 4, because here the assumption is that by
pJacing a highest bid of $12.6 million, McCaw is expressing a willingness to pay $12.6 million, but no
more. In Table 4, the a'-live assumption app1ies-that McCaw is willing to bid all the way up to the
response to the $12.6 million that caused McCaw to drop out In fact, since bids increase in a
discontinuous fashion. it is impossible to know how high McCaw would be willi"ll to go. The only
known fact is that McCaw dropped out after placing a final bid of $12.6 million. The actual increase in
revenue caused by the designated firm bidding is probably between the overly conservative figure of
$45 million and the overly optimistic figure of $70 million.

~ SO

~
IE 40
'0
;:;
~ 30
t

786



788 STANFORD LAW REVIEW
[Vol. 48:761 April 1996J AFFIRMATWE ACTION AT THE FCC 789

U) !lll:0: ili~

~ ~e~I·"'~~~al '!!~f ~sS"':J
Gl 11"Qe
al

~ i:z;

~ l!l -o .... "''''''lJ Ntf"i~~~",on '"
0

~I

~:z;

~

12 Igl~
~ .J8 111 :El~S:O

&! i~~~D
o I~'-is _Ill

.~
U) :z; on

J Ii f~
is Ittl. 0000 0

0
is
Qe °ll~al j".J
Gl 8--:z; '">
~ - .i-U) i~;Jg
~ rUII ",_-o~u
Gl ~ll -
Q II}Ie
al

~
:z: :l

]11:2J 8 . l!
'Q~ g! "'~~~~e ,.;"'''''''~

~ .Ii~l .... ···M
j ~~J

~ }~~ .:z;

~ ill -", .. on!e-o

price of Block I licenses because it was the last bidder to reduce its demand for
the non-set-aside licenses.

PCSD's crossover bidding on Frequency Block I also predictably led to
price increases for the other noo-set-aside frequencies (Blocks 3, 4, and 5).
PageMart, facing unexpected competition from PCSD 011 Block llieenses (and
unable to retaliate by bidding up prices of Frequency Blocks 2 or 6), responded
by repeatedly shifting its demand to Blocks 3, 4, and 5. As shown in Table 4,
PageMart shifted its demand from the Frequency Block I 50150 licenses to the
50112 licenses in Frequency Blocks 3, 4, and 5, raising the bid on these latter
licenses 61 times and increasing their final price by $28.5 million.ss

PageMart's shifted demand was the ooly bidding that raised the prices of the
50112 licenses in the last 60 rounds of the auction (all other firms bidding on
50112 licenses during the last 60 rounds ultimately purchased 50112Iicenses),89
and PageMart only shifted its demand to the 50112 licenses because of PCSD's
crossover bidding on the Frequency Block I 50150 licenses.

Table 4 shows that the only excess demand for the last $44.9 million of the
auction increases came from designated bidders. As shown in the column la
beled "Number of subsequent raises by non-designated bidders who ultimately
dropped out," none of the bidding that gave rise to the last $45 million in reve
nue came from non-designated bidders who ultimately dropped out. Had af
firmative action not created excess designated bidder demand, the ultimate
winners would not have needed to bid above the levels listed in the "Maximum
region bids by non-designated bidders who ultimately dropped out" column.

InstaCheck's purchase of a non-set-aside license is also strong evidence that
designated bidding determined the final price of the non-set-aside licenses.90

Once excess demand for the set-aside licenses drove up their prices to the point
where crossover bidding became attractive, the excess designated demand
started setting the prices for both set-aside and non-set-aside licenses. Our the
ory that excess designated demand determined non-set-aside license pricing is
confirmed by the similarity of the prices paid for the set-aside licenses (net of
the 40 percent bidding credit) and the non-set-aside licenses.91

88. From Table 4, 10.9 + 10.8 + 6.8 =$28.5 million. The "Maximum region bids by NOII-Desig·
nared BicIdln who~ dropped out" _ caIcIJIIIed by icIeatifyina!he ullimU: wa-'s response
to !he 1Ii,,- bid fmm a~ bidder who~ dropped out or Jw-I!hen~ of
IiceIIIes that it demuIded. A Iicease by Iicease brakdown of Table 4 ...... in Table 5 ;rifm.

89. As shown in Table 4, desipated bidders 011 two occasions niaecI!he price ofnon-set-aside 5(JI
12 frequency blocb: Constant once raised !he bicIdinc on a Block 3 Iic:eD85 (in round 17), UIlI PCSD
ORal nised !he bicIdiD& 011 a Block 4 Iicease flO round 28). This c:rosaover biddiJJB by desipated
bidden who uldmafely reduced !heir demand shows even more directly how affirmative don nised
prices.

90. &e Table 3 SIlptYJ; see also Mn.o1toM, SllpTd note 46, It 30 ("The fact that I minority-owned
bidder _ able 10 lICqlJire I Iiccnse for whidJ 110 diXOlIIIl wu offered indic:elea that~ was excess
demand for !he .-ved Iiceasea."). H--. non-desipated demand had been determinative in pieing
!he non-set-aside Iicenscs, designa1ed bidden would have been able 10 buy set-aside licenses more
cheaply than non-set-aside licenses.

91. The pica of lite set-aside bends net of !he 4O'J> bidding cmIit were 1.7tf> hip than those of
!he non-designated bmlds UIlI iqJieaeuted !he minimum bid incmnent by whicIi !he llOD-desipated
bidders needed 10 ex'*" !he designated bidders. Net m'eiIlIe for lite designated bandfMHz =(90.9 +
53.2) I (0.1 + 0.0625) =$887IMH~ Net revenue for !he non-designated budlMHz =(92.6 + 53.7 +
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The crossover bidding effect on the regional auction can be summarized as

follows:
(1) Excess demand by designated bidders for the set-aside frequency blocks (2

and 6) drove PCSD to cross over and bid up the price of Frequency Block

1.
(2) Crossover bidding by PCSD on Frequency Block 1 caused PageMart to bid

up the price of Frequency Blocks 3. 4. and 5.
(3) The auction ended when the bidding on Frequency Block 2 finally extin

guished excess designated demand-allowing PCSD to create a national
aggregation of regional licenses on Frequency Block 2 so that it no longer
needed to cross over and bid on Frequency Block 1.

By round 104. the bids were high enough to squelch the excess designated
demand and, therefore. the impetus for crossover bidding-but only after this
crossover bidding had increased the government's revenues by approximately
$45 million-or 12 percent of the government's total auction revenue. In
short. PCSD's crossover bidding. and the shifted bidding it inspired. made the
government a substantial sum of money.

3. The impact of the set-aside licenses.

The prior section demonstrated how crossover designated bidding on Fre
quency Blocks 1. 3.4. and 5 increased auction revenue, but it did not discuss
how affirmative action affected the price on the frequency blocks that were
effectively set aside by the 40 percent bidding credit. To analyze these de facto
set-asides. we need to estimate not only the effect of the set-asides on the prices
designated bidders ultimately paid for Frequency Blocks 2 and 6, but also how
the reduced supply affected the prices non-designated bidders ultimately paid

for the non-set-aside frequencies.
One might initially suspect that affirmative action would have decreased the

auction revenues for the set-aside licenses because the 40 percent bidding cred
its effectively precluded non-designated bidder competition. But. in the ab
sence of affirmative action, allowing the excluded non-designated bidders to
compete for the set-aside licenses would not have increased the winning bids
for these licenses. Table 4 shows that the final excess demand by non-desig
nated firms was extinguished when the bidding for the SOl50 block went above
$76.2 million and the bidding for the 50112 blocks went beyond $42.8 million.
Allowing these excluded non-designated bidders to compete for the set-aside
licenses would not have raised the price of set-aside licenses for the simple
reason that-even after deducting the bidding credit and installment subsidy
the set-aside frequency blocks sold for more (Block 2 for $76.6 million and
Block 6 for $44.8 million) than the excluded non-designated bidders were will
ing to pay. On these facts. it does not appear that setting aside Frequency
Blocks 2 and 6 reduced their equilibrium price.

53.6 + SO.8) I (0.1 + (3 x 0.(625» =$872/MHz. Comparing the designated and non-designated bands:
($887 _ $872) 1$872 = \.7%. The price setting effect of the excess designated demand docs not mean
that desipated bidders were not weaker bidders. Indeed, the i_11ment subsidy by itself was substan
tia\, teducing the present value of the designated biddets' payments to 84% of these net bid.

The 40 percent bidding credit acted as a safety net to insure a minimum
amount of designated entity participation. but in the end this safety net was not
needed. The designated demand was sufficient to compete away virtually all of
this bidding credit-as the nominal prices on Blocks 2 and 6 were approxi
mately 40 percent higher than on their non-set-aside counterparts. Indeed. the
final auction bids superficially suggest that the installment SUbsidy did all the
work-meaning that if only the installment credit had been granted. designated
bidders would have still been strong enough to win eleven licenses and would
have still pushed the bidding of the non-designated firms to the same level.

Yet this superficial analysis ignores how the "safety net insurance" of the
40 percent bidding credit may have induced designated entities (and their pas
sive non-designated partners) to form and prepare for the auction. Knowing
that there were at least 10 licenses effectively set aside may have induced many
designated firms to undertake the fixed costs to organize. investigate. and fi
nance auction participation. Having incurred these fixed costs. the designated
firms created enough demand that they bid away virtually all of the 40 percent
bidding credit, but the bidding credit may have played an important role in
encouraging the firms to incur these costs.92

There is an important lesson here. The government can offer very substan
tial bidding credits to insure minimal minority and/or female participation often
without increasing the cost of the subsidy.93 Guaranteeing a minimum amount
of participation may induce stronger designated firms to form so that in the end
the government need not payoff on the guarantee.94

In sum, the bidding data suggest that the 40 percent bidding credit did not
reduce the price of the effectively set-aside licenses and, if anything, this large
credit. by providing a type of insurance. may have induced stronger designated
demand to form. The designated demand was so strong that even after taking
account of both the bidding credit and the installment subsidy. the designated
firms paid more for the set-aside blocks than the non-designated firms were
willing to bid. Since affirmative action did not reduce the government's reve
nue on the set-aside licenses. the evidence that crossover DE bidding raised the
price of the other licenses by $45 million therefore constitutes our combined
estimate of the revenue-enhancing impact of affirmative action.95

92. We consider whelherthe 40% bidding credit deterred non-designated finns from bidding at
text lCCORIpItIyitt,~ 110-111 itrftu.

93. This analysis is extended in 1m Ayes, Narrow Tailoring (Much 16, 1995) (unpublished man
uscripr, on file with the S1IUfford lAw Review).

94. If the designated entities Iuld not fotmed, the final bids on the non-set-aside block would
aImoIt auteIy have been lowe-'. Althoup Tlble 4 estimated that without CIQ8SOver bidding the 20 non
set-ulde licenses would have sold for $204.6 mi1tion-the pric:e whete excess non-designated demand
stopped pushiq up the bidding-if SO'I> nail Iic:eoses were ofJeted 10 non-desipated /inns, then the
pric:ea on all the aside Iic:eoses wou\d IItICIoubeildIy have been lower. Rather than the 21st bip-
est VIluet" s cletaminilll license pric:ea, the 31st hiat- val.. would have determined the final price.

95. One may be templed to teduce the revenue increase by the effect the hiP. teVeDue has on tax
teeeiplS. For example the~ BtIlIpt Oflice routinely IppIies III offset of 25%, wbich is the
a-.e IIIII'Iinal ClIIJlllI* tax __ S.e CoNoIwstotw. BUDOBT OFFIcE, BUOOIlT EmMA11!S: CuR
Itt!Nl" I'ItAcnct!s AND Al:rt!t1HA11VB APPttoActms 8-9 (1995). (The 25.. offset is specifically mentioned
in EmIl M. Sun\ey.t RIDda\I D. Weiss. 17Ie R....... EstIllttlling Process. TAX Noms, June 10, 1991. at
1302.) This would be the rip thing 10 do if the Iarpr amounts paid by finns reduced corporate taxes
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C. Alternative Hypotheses

Before accepting our $45 million estimate. however. we consider three al
ternative hypotheses that might explain the auction's outcome. Our estimate is
based on a crucial assumption that. in the absence of affinnative action. no
bidder would have bid above the final price where the excess non-designated
bidders dropped out of the auction. This assumption. however. might fail for
three reasons:

(I) Non-Designated Bidders Hid in the Grass: The reservation prices of the
non-designated bidders that dropped out may have been higher than their
observed highest bids-so that in the absence of affirmative action. these
non-designated bidders may have forced up the bidding;

(2) Designated Bidders Would Have Bid Anyway: In the absence of affinna
tive action, the winning designated bidders may have still bid more than
the prices at which the non-designated bidders dropped out; and

(3) Affinnative Action Chilled Non-Designated Bidder Participation: In the
absence of affinnative action. the reservation prices of the non-designated
bidders that did not participate may have been increased.

If any of these explanations are true. then our estimate of revenue enhancement
would be inflated because our benchmark of what the winning prices would be
in the absence of affirmative action would be too low.

Before considering each of these alternative hypotheses. however. it is im
portant to emphasize that our $45 million estimate does not depend on the
earlier comparison with the nationwide auction. As suggested above. even
though unexpected regional demand or capital constraints might explain why
the regional prices were higher than the nationwide prices. these theories do not
refute the evidence that all the excess demand responsible for the last $45 mil
lion of bidding came from designated bidders. Our benchmark-the price at
which non-designated bidders dropped out of the auction-already takes into
account the possibility that these bidders had unexpected regional demand96 or
were less capital constrained.97 We now. however. consider three reasons why

by 25... of the ex.... revenue. Howeveo-. acconIiD,lD David P. Gamble. Vice President of PageNet. "The
IIII01IIIl PIlid 10 the government does not cJw1Se our tax position at aD." Telephone Interview with
David P. Gamble. Vice Praident of PaJeNet (Pebntary 9. 1996). BecIluse of the enormous outlays in
building a PIlling network. the paging companies rarely, if eva-, show a profit that would be taxed.
PaJeNet. the IarpsI and IDDSI established paginJ CXllllpll1y in the U.S. has neveo- paid corporate inc<lme
tax. Hence. in the paging business the appropriate offset for lost corpome taxes should be much less
IMn 25....

96. Only four non-desigttated finns. AirTouch. Ameriteeh. Radiofone, and Westlink, showed any
rqiona.I demand. Ouc 54.5 miDion estimate already tabs iRID account the pressure that Radiofooe and
Wesdink exeoted on the biddi"l by sellin, the pre-crossoVIll" desipated biddinl beIIchmadc at the pre
vaiti"l prices when these Iinns dropped out of the biddin&. And because the demand of AirTouch and
Ameriteeh was uIliJJ*ely salislied, the regional demand of these bidders was RDI the excess demand that
caused the last $45 million in bidding.

97. Even if limited capital consttained prices in the nationwide auction, bidders in the regional
auction would not have IlSed their increased liquidity unless necessary. Our previous analysis of re
gional biddin, indicates that prices were RDI increased by competition among large, liquid non-desig
nated bidden in the last roullds of the auction; instead. PCSD's subsidized crossover biddin, drove
prices up.

our excess demand benchmart may have understated the prices that would
have prevailed in the absence of affirmative action.

1. Hiding in Ihe gross.

Recall that PeSO crossed over to bid on non-set-aside licenses when the
set-asides proved insufficient to satisfy its demand. IfPCSD had not provided
the excess demand. it is possible that a non-designated bidder would have
stepped in at the lower prices and created excess demand by bidding on more
licenses. If this were true. the excess demand of non-designated bidders would
have been greater than we observed in the auction bidding; one or more of the
non-designated bidders would have been "hiding in the grass"-bidding on
fewer licenses than it actually preferred to buy at a given price. If non-desig
nated bidders were hiding in the grass. then our inference that crossover desig
nated bidding caused the $45 million increase would be incorrect. In the
absence of affirmative action. some of the non-designated bidders may have bid
on a greater number of licenses and driven the prices at least part of the way
toward those achieved through crossover bidding.

Hiding in the grass strategies usually assume that rivals have limited capital
budgets: Hiding in the grass in early rounds may let a bidder buy a license
more cheaply if its rivals commit too much of their limited budgets to other
licenses and thereby lose the ability to bid as much against the hidden demand
when the "snake" sutfaces by bidding in later rounds.98 For example. consider
an auction in which a forthright bidder has a limited budget onl00 million and
early in the auction holds high bids for three licenses at $20 minion per license.
Under these assumptions. a snake bidder might delay reVealing its interest in
one of these licenses-even if its reservation price is $30 million. By hiding in
the grass for a number of rounds. the snake may induce the forthright bidder to
commit more than $70 million in bids on the other two licenses; the snake can
then enter the bidding knowing that it can outbid the incumbent. Hiding in the
grass is a rational strategy when a rival faces a firm budget constraint, and
higher bids on one license by the rival necessarily reduce its ability to bid on
other licenses.

The R::C designed the auction eligibility roles to discourage hiding in the
grass. To maintain eligibility in the first stage of the auction (which the FCC
ended in round 20). each bidder needed to remain "active." by holding or rais
ing the prevailing bid. on at least one-third of the bandwidth it ultimately
sought to buy.99 In the second stage (which the FCC ended in round 73). each
bidder needed to remain active on two-thirds of the bandwidth it ultimately
sought to buy.IOO By round 12. nearly all of the excess non-designated bidder
eligibility came from ultimate license winners. IOI These eligible non-desig-

98. 1bere is - evidence that GTE employed !his stnuegy in the iRidal rounds of the broadband
auction. SH Mt!.aRoM. SlfPro note 46, at 47.

99. !k~ DOte 46 supra.
100. Iti.

lOt The only other bidders who remained eligible~ Constant, Rediofone. and Westlink. Se~
Table 2 SIIPrrz.
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nated bidders represent the only potential sources of unobserved excess

demand.
The observed bidding behavior of these eligible non-designated bidders.

however. was not consistent with a hiding in the grass strategy. A snake holds
back in early rounds. intending to increase demand in later rounds. But no
bidder increased its demand for licenses after round 12,102 To the contrary. as
prices rose. bidders reduced demand t03 For example. MobileMedia began by
demanding three nationwide aggregations. and PageMart demanded two. After
round 1. MobileMedia reduced its demand to two nationwide aggregations. and
after round 6. further reduced it to one band. By round 7. PageMart had also
cut its demand to a single nationwide aggregation. t04

That individual nationwide bidders controlled three of the four non-set
aside frequency blocks by round 12 makes us particularly confident that hiding
in the grass would not have been a rational strategy. As discussed below. IDS

bidders that hold the prevailing bid for a national aggregation are willing to pay
a premium in order to retain the aggregation. Breaking up a bidder's national
aggregation can expose the bidder to significant losses if it must buy a subset of
the regional licenses; thus. any snake that waited until later rounds to show its
demand would confront an opponent whose fear of suffering significant losses
would bolster its willingness to compete. Hiding in the grass appears irrational
as it creates more hardened national rivals that need to defend their

aggregations. 106

Not only would it be unprofitable to hide in the grass in hopes of outbidding
an entrenched nationwide bidder. but the strategy would also unlikely provide
an advantage against a rival bidding on only a single license. The strategic
rationale for hiding in the grass. that the competitor may commit too much of
its budget to another license. does not apply to single license bidders. Exclud
ing nationwide and single license bidders as potential targets of a hiding in the
grass strategy eliminates virtually all non-designated bidders. While it is im
possible to prove that in the absence of crossover bidding additional non-desig
nated demand would not have surfaced. the observed bidding behavior. as well

102. The only exception is PageMart's bidding for I1lI1ltipie 50112 licenses. as in rounds 72 and
74. 'Ibis behavior. however. was IlOl hiding in the grass: Before round 73. PageMart tested mulliple
bidders in a sinsJe round. which was consisIent with its behaVior in the nationwide auction. After round
73. Stage 3's heightelled activity rutes required multiple IicenIe bidding-l'ageMart needed 10 bid on
two 50112 licenses 10 retain the opdon of later bidding on a single 50150 license.

103. The~y rounds of the auction were cbarlIcterized by aggressive. jump bidding to stake out
luge claims. S~~ MILGROM, supra note 46. at 32.

104. These reductions in demand are consistent with the behavior of these linns in the nationwide
auction. whae no bidder increased demand after the fin! few rounds of bidding. Even if the crossover
designated bidding ullimately oul!llripped the 8IIlOlIIIIS that possible snake bidden were willing to pay.
snake bidden should have emerpd before the bids went above their reservation price. hoping to bid just
as the designated bidders were dropping out. However. these interim increases in non-designated de

mand never materialized.
105. Se~ notes 112-116 Infra and accompanying text.
106. Likewise. national a..te bidden become more vulnemble to retaliation as the amounts at

stake increase. and they therefore are much more likely to test the waters by revealing their increased
demmtd bef(ft they commillO defendingtheir~. The high cost of putiaI aggregation sug
gests thai the national aggregate bidders would IlOl have chosen 10 hide in the grass and risk retaliation.

as partial aggregation risk. strongly discounts this hypothesis as a plausible
reason to question our excess demand benchmark.

2. The designated bidders would have bid anyway.

Our excess demand benchmark might also fail if designated bidders (or
their passive non-designated partners) still would have raised prices without
affirmative action. Our $45 million estimate implicitly assumes that, without
affirmative action. no bidder would have increased the price beyond the point
at which the excess non-designated bidders dropped out. But if the designated
bidders or their passive non-designated partners would have bid up the price
even without affirmative action. then all price increases could not be attributed
to the presence of affirmative action.

We think it unlikely that either the designated bidders or their passive part
ners would have enhanced competition in the absence of affirmative action.
None of the designated bidders or their partners appears to have had the re
sources to bid successfully without affirmative action-indeed. none of these
firms was a serious contender in the earlier nationwide auction. The install
ment payment subsidy was especially important in inducing the designated
bids. Without government financing. designated bidders would have needed
five times as much liquid capital to pay for the licenses.

Even if designated bidders would have been willing to pay the same present
value in the absence of affirmative action. the government revenue would still
have been much less-because of the interest rate SUbsidy increasing the nomi
nal designated bids and forcing non-designated firms to pay 16 percent more.
Table 3 estimated that in present value terms designated entities paid $76.7 and
$44.8 million respectively for the set-aside SO/50 and 50112 blocks,107 Even if
we made an assumption more unfavorable to our thesis-that in the absence of
affirmative action. there would be sufficient designated demand to buy all six
blocks at these prices-we still find that affirmative action would have in
creased the auction price by more than $38 million. lOS But given our strong
belief that designated bidders would not have been willing to bid as much (or at
all) in the absence of the 80 percent government financing. IOO we are also con
fident in rejecting this criticism of our excess demand benchmark.

3. Affirmative action might have chilled non.designated bidder
participation.

Finally. it is possible that affirmative action deterred some non-designated
bidders from participating in the regional auction. Given the effective set-aside
of Blocks 2 and 6. some non-designated bidders may have calculated that it was
not worth the fixed costs of preparing for an auction-including the substantial

107. Se~ Table 3 supra.
108. If, in the absence of affinnative action. designated demand pushed up the price thaI the

designated winners were wiUing 10 pay with affinnaIive IlClion, theft the sill blocks would have sold for
5332.4 million «76.6 x 2) + (44.8 x 4» which is 538.5 million less than the auction with affinnative
action produced.

109. See texl accompanying notes 59-6J.



I. Risk of partial aggregation.

In an auction for regional licenses, a bidder that values a national aggrega
tion more than its constituent parts risks winning a subset of regional licenses.
Because the cost of an incomplete aggregation may be greater than its synergis
tic reservation price, an auction participant may be willing to place a total bid
that exceeds its reservation price for the aggregation.

This perverse overbidding is analogous to the bidding behavior observed in
simple classroom demonstrations of a "both pay" auction in which the profes
sor offers to auction a prize of $10 to two students. The prize goes to the
student who bids the most, but the game also requires each bidder to pay the

110. Pagenet could not purchase additional licenses becauSe Jhe FCC prohibits finns from owning

more than line liceIIseS.
III. While Jhe lext his focused priJlllrily on Jhe possibiHty thai affirmative lCIion mighl have

deJen"ed non-desipted bidden from iJIcurriDI fixed COSIS of puticipation, it is also possible that af
linnative action miJbl have detemld RDIHIesiptaJed bidders from incurring nonfixal COSIS, such as
investigating Jhe value of m:- (as mocb as tbey would have in Jhe abaenc:e of affirmative action).
Spendins less on such invellliptiolls mi&bt Jhen ex-aJe Jhe "wi_'s curse' (to Jhe extent that the
auction bad a common value elemmt. see ROlle 24 svpra) IIld coasequently ftlduce the reservation prices
of even those non-deaipted bidden that paRicipaJed in Jhe allClion. Su Cramton. supra JJOlC 44. at
279-82. While reduciR! Jhe quaDlity of liceDsa available would seem to induce less investiption on
the margin. Jhe suatePc intenetion of bidden is not so stni&htforwanl. Game-IheoriSlS ltave shown
that m1uciR! Jhe quantity of items being auctioned may, Col" a variety of subtle reasons. induce peater
bidder invellligation. See Ctamton. supra note 44, at 24. Because it is dif\ic:u\t to even "sip" the effect
of affirmative lCIion on bow mocb bidden will investiple and because many of Jhe investiptions
would have atready been inc:uned in JRPU&lion foc the nationwide auction, we believe this possibility is

of secondary illlJlOl18DCtl.

expense of amassing a war chest to pay quickly for any purchased licenses.
This theory would undercut our excess demand benchmark, because, in the
absence of affirmative action, these additional non-designated bidders may
have driven up the prices beyond the amounts at which the participating non-

designated bidders dropped out.
This theory seriously qualifies our reliance on the excess demand methodol

ogy. However, we note that there were no conspicuous "no shows' at the re
gional auction. All of the nationwide bidders that could legally purchase
additional licenses made substantial up front payments and then actively bid in
the regional auction. itO This is not surprising: The nationwide auction bidders
would have incurred most of the fixed costs necessary to participate in the
regional auction. Thus, while we cannot guarantee that without affirmative ac
tion other non-designated bidders would not have entered to provide additional
competition, no direct evidence of deterred participation exists. I I I

O. Strategic Perversities: Bidding Above Atomistic Reservation Prices

The preceding analysis assumed that bidders' reservation prices for particu
lar licenses were independent of who won other licenses. In this section, we
show how simultaneoUsly auctioning multiple licenses might lead bidders to
pay more for a license than they would pay if the license were offered in

isolation.

112. Bally O'Neill, llflenllltionaJ Esca/otion and the Do/Jor AlICtiotl, 30 J. CONFLICT RESOLUTION

33 (1986); MIrtia~ 1M Doll4r AIICtiOll Gtuw: A Parotimt III NOtU:OO[1ertlliv~ B~ltavlor and EsCtl
lation. IS J. CoNFucr REsournoH 109 (1971).

113. See, ~.g.. John O. Riley, Strotlg Evobdionory EqlUlibriMm and the War of Attmioll, 82 J.
THEOIlETICAL B1OLOOY 383, 383-85 (1979).

114. IfJhe attaclcCl" were bidding only on a particular license, Jhe incumbent mipll bid up 10 S60 to
m.in Jhe license-meaning tbat it would pay S60 for four licenses and $60 Col" the aIlacked H_.
However, an atlllcter will often swite:b its biddin& 8111011! Jhe five licenses, increMiR! Jhe price ofeach.

liS. If Jhe incumbent miscalc:ulates IIld later finds thai 523 per Hceme is not sufficient to win all
five. her pn!diClllllCRl deepens. HavinS hip bids of 523 on four licenses.-that Jhe incumbent now
stands 10 lose 5S2 ($40 - $92), whic:h.- site sbouId DOW be willin& to bid up to a lola\ of 51S2 to
win all five. or more than 530 per Hcense. Just as in Jhe simple "bo1h pay" auction and odICI" "war of
attrition pmes," a biclder's beHef that site can win at an inlllmJediale value delermines Iter wilHnpess 10
continue.

116. See notes 119-121 Infra and ace:otqlaDyift! text for a discussion of Pa&eMart's motivation
for biddinS a&&inst MobileMedia and Advanced Wireless wilen Frequency Block S (SOII2) licenses
were cheaper.
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amount of her last bid, Requiring both the winner and the loser to pay often
induces each of the students to bid more than $10-because a bidder about to
lose the auction with a $9 bid would prefer to win with an $11 bid (and thereby
lose $1 instead of $9).112 The crucial feature of this game is that making the
loser pay can induce both bidders to bid above their reservation prices-this is
the core aspect of all "war of attrition" or "escalation" games. I 1.3

To see how the risk of partial aggregation induces similar overbidding as a
"both pay" game, consider an "incumbent" bidder that values owning a national
aggregation of five licenses at $100 ($20 per license) but values owning four of
the five at only $40 ($10 per license). If it held high bids of $15 on all five
($75 total) and then an "attacker" bid up the price of individual licenses, a
rational incumbent would worry that if it were to lose one license, it would be
stuck paying $60 (at $15 per license) for the other four licenses that it valued at
only $40. To avoid losing the fifth license, the incumbent would be willing to
spend up to $120 to win all five licenses. lt4 This might mean, for example,
that if the bidder thought it could win all five for $23 each, it would prefer
bidding above its reservation price rather than winning four for $15 each. 1IS

The risk of partial aggregation may induce a firm to bid more than its reser
vation price, including the synergistic value, for a national aggregation of
licenses. As in the "both pay" auction, the prospect of a negative payoff leads
to higher bidding. The cost of defending their national aggregations may ex
plain why PageMart, MobileMedia, and Advanced Wireless were willing to
pay so much more after PeSO began its crossover bidding: The PeSO cross
over might have surprised them and disrupted PageMart's national aggrega
tion. 116 Yet the possibility that partial aggregation exposure induced higher
bidding does not undermine our positive thesis. The bidding pattern shows
clearly that PeSO's crossover bidding started the chain of events that disrupted
PageMart, Multimedia, and Advanced Wireless' national aggregations. Thus,
even under this theory, affirmative action was a but-for cause of these higher
prices (indeed partial aggregation risks enhanced the effect of designated bidder
crossovers).

r
!
i

[Vol. 48:761STANFORD LAW REVIEW796

r



117. Se~, ~.g., 'Thomas G. Krattenmaker &: Steven C. Salop. Anlic~liliv~ Exclusion: Raising
Rivals' Costs to Achinl p_~r owr prU:~. 96 YALE LJ. 209 (1986) (emphasizing thaI only strategies
that raise a rival's marginal coslS are likely to weaken its ability to compete).

118. The nationwide auc:tion produc:ed 10 nationwide competitors and the regional auction added
four more. s~~ Table 3 supra; note 65 supra. The number of nationwide competitors may increase
further when the FCC auctions subsecl-d narrowband blocks.

119. Aiflouch a/so bid againsl MobilcMedia and Advanced Wireless but only when the prevail
ing bids on Blocks 3 and 4 were cheapa' than Aiflouch's Block 5 bid. Rather than engaging in preda-
tion, AirTouch was arbittaging a price difference.

120. This term and this interpretation of PagcMart's strategy were developed by Milgram. Su
MILGROM, supra note 46. al 31-34 (describing the Lidding strategy of PageMatt).

2. Raising rivals' costs and predatory strategies.

Not only does the risk of partial aggregation affect incumbents' bidding
behavior, it may also have secondary effects on other auction participants. An
ticipating that aggregate bidders will pay inflated prices to avoid being stuck
with partial aggregations, firms may strategically choose to bid up the price of a
rival's individual license in order to weaken their rivals' market positions (e.g.,
requiring the rival to charge higher use-fees to cover its interest payments).

While such behavior is theoretically possible, it is probably not rational for
a firm to engage in this strategy because the risk of actually buying one of the
rival's regional licenses, should the rival drop out of the bidding, likely out
weighs any advantage. Additionally, money spent on licenses is sunk and
therefore should not affect a rival's subsequent pricing decisions.

1I7
Finally,

engaging in this strategy may induce the rival to retaliate, especially if the ini
tial bidder is itself trying to form a national aggregation.

As an alternative, a bidder may engage in an even more extreme "preda
tory" strategy. Whereas the goal of raising rivals' costs is just to make them
pay more for their licenses, predation seeks to stop the rival from forming a
national aggregation. Breaking up a rival's national aggregation might increase
the marginal cost of providing certain nationwide paging services (and thus
satisfy Salop's marginality requirement). But given bidders' aforementioned
willingness to defend their national aggregation "turf,' we doubt that reducing
the number of national competitors from nine to eight would be worth the
amount of money needed to outbid an entrenched firm.

lls

Nonetheless, there is some evidence that, in shifting its demand from SO/50
licenses to the 50112 licenses after PeSD's crossover, PageMart targeted
MobileMedia and Advanced Wireless' national aggregations even though
AirTouch's licenses were then cheaper}19 While it is possible to interpret
these episodes as evidence of either a "raising rivals' costs" or a "predatory"
strategy. we think it more likely that PageMart was engaged in a "temporizing"
strategy in which PageMart attempted to retain eligibility by remaining active
on the 50/12 licenses so that it could later return to bid against PeSD for the
Block I national aggregationpo Thus, PageMart bid against the national ag
gregators despite the higher prevailing bids in these markets, because PageMart
had greater confidence that these bidders would defend their national aggrega
tion and ultimately outbid pageMart. This provides a nonpredatory explanation
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for Why PageMart might have been willing to bid on Blocks 3 and 4 when
AirTouch's comparable Block: 5 licenses were cheaper,I21

Regardless of PageMart's motivation, it is clear that PageMart's 50112 bid
ding was caused by PeSD's crossover. PageMart showed no interest in the 501
12 licenses until PeSD repeatedly bid up the price of the Block I (SO/50)
licenses. Moreover, PeSD's disruption of the Block I licenses both gave
PageMart an excuse for bidding on the 50112 licenses and made pageMart less
susceptible to retaliation from Advanced Wireless and MobileMedia}n

3. Reduced retail competition.

Because firms were bidding for the right to provide paging services in com
petition with other license winners, auction rules that affected the identity of the
ultimate retail competitors, such as affirmative action, also might have affected
how much a firm was willing to bid. Specifically, if affirmative action reduced
the expected competitiveness in the paging services market, then non-desig~

nated bidders might have been willing to pay more to enter the·market. '23 If
non-designated bidders perceived that their designated competitors would have
higher marginal costs or limited capacity, they might be willing to bid more for
a license because they would expect to earn higher oligopolistic profits in the
paging market.

We do not, however, believe that this hypothesis provides a plausible expla
nation for the narrowband bidding. In most regions, designated bidders hold
only two of seventeen narrowband licenses (and there are thirteen nationwide
non-designated bidder aggregations). Even if the designated bidders were less
effective competitors,124 the reduction from seventeen to fifteen strong compet
itors should not substantially affect pricing.

121. Indeed, there is some cvidcncc that al times f'a&eMatt mighl have been trying to win one or
IDOftl of the 50m~ Foreumple, in round 72. f'a&eMatt entered jump bids ofSI4 million in the
West region 011 aD tine ~12 hquency blocb (BIocb 3, 4, and 5). f'a&eMatt's message appeared to
be thaI it pre(wred. ~12ln die West at 514 million to a ~SO at nearly 521 million. PagcMart was
chaDcnJin. eacII of die -.deaipated ~12 bidden in the West to top 514 million or leave il to
J>aaeMart. See ftp:lJftp.tee-aovIpublAuetionIIPCSINarwbandlRegionallRound-072 1s3-72.txt.

122. ReIdatIon~ be harder 10 accomplish because PagcMart was no longer defending a
national aggrepdoa of the ~SO Iicensea. PapMart.s bidding on Blocks 3 and 4, when Block 5
licenaes were cheaper. led to filial bids on BIocb 3 and 4 that were $4.1 million high« than the final
Block 5 bids. Even if PagcMart were not a Jftdator. MobileMedia &lid Advanced Winllcas would have
had to pey at least what Block 5 winrIm paid because the Block 5 winners (Aiflouc:h,~k, and
Ameritech) switched whenever there _ an arbitnp opportunity. Pinal bids for BIocb 3 and 4 each
tolI1ed approximately $53.6 million, and the fina1 bid for Block 5 waa $49.6, which included the 52.1
million Pa3eMart penalty. See note 63 supra and accompanying text. Tbas, even if the '-- of
PagcMart's bidding on the more expensive SG'12 Iicensea were not caused by affirmative action, "preda
tion" would only reduce our $45 million cstimallC for the agpegate effect of affirmative action by a few
million.

123. At the extreme, if finns expected thaI without affumative action, non-designated bidders
would win aU of the Iicensea and compete the price of paJing services clown to its 1IIlIIli-1 cost, then
finns would only have been williu. 10 bid very little.

124. We are skeptical that desipared bidders wiD prove to be less efficienl. rllSt, the "build oul"
COllI of exploiting a IWJUWband 1icense are small (approximately 52.5 million) compared widt the cost
of the Iicensea. 1bircI Report &: 0nIeI-, supra note 20, at 2969 0.40. Second, the desipaled bidders,
toptIter widt their plUtIIerS, have suflicienl capital and expertise to brio. PCS paging services to market.



Reduced competition also does not explain why designated bidders and
their passive non-designated partners were willing to pay such substantial sums
for licenses. if they expected difficulty succeeding in the subsequent market
place. J2j We have nonetheless highlighted this possibility to underscore the
point that producing more government revenue is not the same as allocating
licenses to the most efficient users. 126

This section has shown how affirmative action in the FCC's regional nar
rowband auction increased government revenues. While game-theorists have
long understood as a matter of theory that subsidizing weaker bidders can en
hance a seller's expected payoff. we have presented the first empirical demon
stration that subsidies can increase revenue. l27 We do not claim that the FCC
intended this effect. Nor do we claim that affirmative action increased reve
nues in other FCC auctions where designated bidder subsidies were smaller.
less comprehensively designed. or nonexistent Indeed. designated subsidies
might have stimulated bidding competition in other FCC auctions. For exam
ple. in the initial broadband auction. which did not include any designated pref
erences. l28 competition for several licenses was relatively weak. While a few

125. If there were fewer licenses for sale. however. it would be possible 10 construct an example
in which a desipaled bidder would be willing to pay a substantial sum for a license: For example, if the
FCC sold only two licenses. setting one aside for a desipaled bidder. then a desipated bidder that
could comrnillo limiting its c:apacity might expect 10 earn supncompelitive profits. The non-desipated
bidder would then find it profitable 10 charp a~tive price and might IlOI find it worthwhile
10 drive the less efIicienI designated bidder from the nwtet. S« Judith R. Ge1maJl &; Steven C. Salop.
Judo EcotwmiCS: CaptICilyLimitlJliOfttJtJdCOfIPO'I COfIfIHIilioll. 14 Bad. EcoN. 315 (1983) (outlining
strategies for smaller fums 10 effectively compete with 1arger firms).

126. Gune-theoriscs analyzing the "success" of the FCC auctions may tend 10 equate the higbest
willingness 10 pay with the .-efficient user. IleJulators, however. may wony that the firms that can
most easily collude would be willing to bid the most. Also. IaIJe bidders have a strung incentive to
mIuce demand 10 keep auction prices low. Se~ Lawrence M. Asubel &; Peter C. Cramton. D~rruuui

Reduction tJtJd IMjJicWIcy ill MII1ti-Ullit AlletiOllS. (Univ. of MeL Worldng Paper. 1995). Hence. small
bidders (like 1nstaCheek) may inefficiently win \icenses when the IaIJe bidders Oike AitrOllCh) have
higher valuations.

127. Controlled expcrirnmts have shown similar results. Andrew Scholler & Keith Weigelt,
Asymmetric TOlirtIlUIU!lt/S. Eqrud Opponutliry Laws. tJtJd Affirmotiv~ Action: Some &pen-Illal &
suits. 101 Q.J. EcoN. 511 (1992) (finding that affinnative action may lead to increased employee effort
and employet'revenue); su II1so Allan Coma & AncRw Scbotter. Can Ajfinnarive Am"" be Cost
l!Ifectiw? An &perilltalill EmmiMIiOli of Pric~·l'refr~nas.(N.Y. Univ. Worlcing Papec. 1996).

128. Because of a concern that auctions with set-asides might be delayed by suits chal\enginc the
consritutionality of _ and gaJder-bIISed preferences, the FCC limited designated preferences oc' a
fixed set of licenses and conducted sepuate auctions for broadband licenses with and without desipl8tell
prefemIces. SeparUng the auctions (and there1ly "quarantining" the designated licenses). allowed the
non-des.ipated audions 10 lake pIac:e without delay.

As feared. the first broadbend auction with desipated preferences was slalled in the courts. On
March 15. 1995. the U.S. Court of Appeals for the DisIriet of Columbia slayed the auction WJtiI it could
hear the case brought by Telephone BIecIronica Corpomion ("TEC"). a rural te\ephone company. TEe
claimed that it was unfairly excluded from the auction and questioned the consritutionality of bidder
prefemIces for women and minorities. ~ Edmund L Andrews, COlI" Stalls FCC Program/or W_II
tJtJd MiItoriI~s. N.Y.TIMES. Mar. 16. I99S. at A22. On April 18. TEe unexpeetedly withdrew its law
suit in a settlement with the FCC. Se~ Gautan Naik. Firm Plaits End 10 CIUJl~ng~ of PCS Alletion.
WALL ST. J.• Apr. 19. 1995. at A3. The auction. which was scheduled 10 begin in June 1995. was
posIpODed WJtiI early August. and then apin when the June 12 Supreme Court decision in Adarand
Constr. v. Pen&. 115 S. Ct. "JJl97 (1995) made it likely that the race and sex preferences would not
survive constitutional challenge. The FCC modified the rules to give all small bu$inesses, regatdless of
the race or sex of illl 0\IInetS, the same 25... price preference and altl8etive payrnmt tenns previously
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small bidders helped drive up prices. subsidized designated bidding might have
further increased competition and auction mvenues.l29

m. APPLICATIONS TO GoVP.RNMENT PROCURBMENT AND

PRIvATE EMPLoYMBNT

FCC auctions are not the only arena in which affirmative action subsidies
might enhance competition. This Part illustrates how an analogous effect could
reduce government procurement costs or increase private employer profits. As
we emphasized in our discussion of affirmative action's effect on auction reve
nue.

l30
affirmative action is likely to increase competition only if:

(I) absent affirmative action. there would be insufficient bidding competition;
and

(2) the decisionmairer is able to estimate the expected difference between the
reservation prices of preferred and ~ferred bidders.

While these conditions would not apply to most employment and procurement
settings. the strength of the FCC data suggests that affirmative action could
enhance competition in a limited set of c.ireumstances.

A. Government Procurement

While our finding that affirmative action enhanced bidding competition in
the FCC's sale of telecommunication licenses is itself significant, affirmative
action may also enhance bidding competition when the government is a buyer.
Inducing bidders to sell goods and services to the government at lower prices
could affect a significant portion of the economy: Procurement by federal.
state. and local governments accounts for "about 10 percent of the GNP or
approximately $4SO billion per year."131

lbere is ample evidence that the current procurement process is not always
sufficient to guarantee the government a good price. Even beyond the hype of
anecdotal $450 dollar hammers. 132 mlativeJy few firms bid for major contracts.
For example, Steven Kelman's detailed case studies of computer procurement

available 0lIIy to WOIIIIII- 01' miJIority-eoacrolled finns. The auction was rescheduled fOl' Aupst 29.
However. it - JIlMIlpaIIed ,. apia wIw:ft the D.C- Circuit lila" the auction in -SX-Io a suit filed
IJ)' Omnipoinc, a New YOIt provider that c:Jmmed the _ rvlea would aIJow /alp coqJUies 10 domi-
nile the auetion by IIIItiDs it 100 euy for -U COIIlflIDiea to serve as fronls foe IaIJe ones. Se~
Edmand L AadrewI. FCC is Orrkred 10 lHllrytllJA1IcIiDttjor Wirw/u.r Liatuu. N.Y. TlNBS. July 28.
1995. at D4. The D.C. CiJarit apilllilltld the stay. and the auction wu rescheduled fOl' Decembe.- I\.
The Sixth Cin:uit thea paatec/ stay. but the Supane Court lifted that stay ce October 30. FCC
v. Rac&ofone. Ioc., 116 S. Ct. 373 (1995); FCC v. Radiofme. Ioc.. 116 S. Ct, 283 (Stevens, Cireuit
Jualice 1995). The auction fiaaJly bepa on December 18. 1995.

129. The biddm McCaw and AftleI'ic8n Portable WlR apeciaIly imponam. SN Czamton. slIpra
- 2, at 15-24 (descrillinc the lIicIdiaJ in the broedbIncl auction). AJdloup 62 bidders applied to bid.
only 30 followed tbtoap with the requind up6'llIIlpa~ Id. at 17. Clearly. alll/lllber of potential
bidders were u.IlIe to paniclpate~ of a Iadt of C8flital.

130. SN IIlIlea 19-25. 34-41 slIpra and~ texts.
131. ManhaJI, Meun=r &; Ridwd. slIpra note 35. at 3 n.1 (citing S11lVEN KEi.MAH. PROCt1RBMIlNr

AND Pl1BlJc MANAO&a!NT 2 (1990».

132. Jerry Masllaw. TIre FetuofDiscmiolt ill Govenuruflt/ Pt'OCIII'e_lII. 8 YALE J. ON REo. 511.
511 (1991) Cdiscuui.. media cIIstotlbts in coverage of governn.t JII\lCUI'eJJIen).
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found an average of only 4.2 bidders per contract. 133 Furthermore, procure
ment officers "often demonstrate a preference for a familiar product or an in
cumbent firm. This kind of firm-specific favoritism is well known in
procurement circles and has led to such expressions as, "No one was ever fired
for buying from IBM."I34 Favoritism for incumbent firms reduces bidding
competition by entrenching the market power of either one or a small number
of firms.

Affirmative action can enhance bidding competition and reduce the govern
ment's cost of procurement in the same ways that it increased the government's
revenue from selling narrowband licenses. The nonpreferred private firms
competing to sell the government goods and services are likely to bid more
aggressively (i.e., offer lower prices) both because they might have to compete
against subsidized bidders and because they might have to compete for fewer
contracts.

While our earlier examples demonstrated the revenue-enhancing effect of
affirmative action in multiple-round, open-bid auctions, affirmative action in
single-round, sealed-bid auctions, commonly used in government procurement,
can produce the same results. 13S A private bidder who knows it must compete
with a large number of subsidized bidders may reduce the markup in its sealed
bid to increase its chances of winning the contract. Giving traditionally disad
vantaged groups bidding subsidies may be especially effective in destabilizing
tacit collusion for the very reason that bidders from different social networks
may have more difficulty coordinating behavior.

Set-asides may also create lower overall procurement costs because the re
duced quantity of contracts available to nonpreferred firms can induce them to
bid more aggressively. For example, if four incumbent construction firms were
bidding to build four different playgrounds, they might be able to coordinate
their bidding (either tacitly or explicitly) to divide the contracts among them
selves. Setting aside one of the bidding contracts for traditionally disadvan
taged, nonincumbent firms may enhance intragroup competition, as the four
incumbents must now compete for just three contracts. Any incumbent that
believes it may end up empty-handed is likely to reduce the markup in its
sealed bid. While the government may pay more on contracts set aside for
traditionally disadvantaged bidders, reduced costs for non-set-aside contracts
can lower overall procurement costs.

Failing to recognize how affirmative action can be used to enhance procure
ment competition grossly overstates the cost of affirmative action subsidies.
For example, nonpartisan state legislative analysts estimate the California De
partment of General Services spent an additional $9.9 million last year by re
jecting low bids from firms that failed to comply with affirmative action

133. See Marshall. Meurer & Richard. supra note 35, al8 n.23 (citing KELMAN, supra note 131, al
109-83).

134. Id. at 14 n.49; see auo JelIJI-Jac:ques Laffonl & JelIJI Tirole, Auction Design and Favoritism.
9 INT'L J. INDUS. ORo. 9 (1991) (discussilll effects of auction favoritism on seller's ability 10 maximize
profits).

135. See generally Kelman, supra note 131 (describing common procurement methods).

requirements. Unfortunately, these estimates ignore how affirmative action
may have driven down the low bids that were used as the benchmark. 136 With
out the enhanced bidding competition created by affirmative action, these low
bids and the low bids on other bidding contracts may have been substantially
higher. While we do not have access to sufficient data to reliably claim that
affirmative action reduced California's procurement costs, the procompetitive
effects of subsidizing weak bidders (and the evidence from the FCC's regional
narrowband auction itself) suggest that affirmative action is much less costly
than appears from simply comparing the low bids to the winning bids of tradi
tionally disadvantaged firms.

There is even a sense in which affirmative action promotes the "full and
open competition" mandated by the Competition in Contracting Act of 1984.137
The government procurement process seeks to balance three competing goals
of "equity (fair access to competing bidders), integrity (reduction in opportuni
ties for corruption) and economy, (obtaining goods or services required at the
lowest possible price)."138 Although the main thrust of our argument has con
cerned economy, affirmative action may also increase fairness and integrity.
When affirmative action increases auction competition, it inevitably diminishes
firms' opportunities to bilk the government. The privilege of participating in a
noncompetitive auction could be recharacterized as unfair access to the public
fisc. And affirmative action may promote fairness by redressing past and pres
ent instances of either private or governmental discrimination. To the extent
we))-organized incumbents are more likely to capture or corrupt the purchasing
proceSS,139 affirmative action subsidies counteract both possibilities by forcing
favored incumbents to bid closer to their reservation prices.

Moreover, the enhanced bidding competition induced by affirmative action
need not reduce efficiency in government procurement. While selling to higher
cost producers decreases prodllCtive efficiency (as in the FCC auctions), creat
ing lower overall prices may increase allocative efficiency by inducing the gov
ernment to make more efficient choices about the quantity and mix of its
purchases. Absent the bidding competition affirmative action fosters, the gov
ernment may face inflated procurement prices which distort its choice of inputs.
In efficiency terms, the increase in allocative efficiency may outweigh or at
least mitig8le the decnase in productive efficiency caused by selling to disad
vantaged firms with higher production costs. l40

136. Indeed, a -.x: bidder who knows that it Is not in~ance with state aflinnative action
teqUiJemen15 milht have an incentive 10 purposefully enter a low-ball bid 10 exacerbate the perceived
cost of aflinnative action.

137. 10 U.S.C. f 2304 (994). The Competition in Conttacting Act of 1984 attempted to discour
age sole-soun:e proctnetneuJ pmtIy by nisilll the status of procurement by competitive proposals.
Mashaw, supra note 132, at 513.

138. Mashaw, nlpTtJ note 132, at 512.

139. See ,e.ralIy IAN AYItI!S & JOHN BRAI'I1IWAITE, REsPoNSIVE \a(;IJLATION: TRANSCENDINO

TIlE Dl!ltEaULATION De8Am .54-100 (992) (dilcussilll facton conducive 10 tepIatory C8p1UJ'e).

140. This enhancement in a\Iocative efficiency would not apply 10 thego~'ssale of fCC
licenses unless the go_t's choice of what or how mucIt to sell were influenced by artificially
deftated revenues.
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Although the preceding analysis suggests that the procurement context sat
isfies the first precondition (the revenue-enhancement effect), the government
still faces a substantial information problem in calculating the size of the af
firmative action subsidy. Even if the government is confident that disadvan
taged contractors are likely to be weaker bidders, the government would still
need to estimate the expected difference in reservation prices to know how
much of a subsidy or set-aside would lower costs. This is not a straightforward
calculation, but the government does makes just this kind of calculation when it
subsidizes small businesses. For example, the Department of Defense some
times reimburses small bidders for certain bidding costs if it anticipates greater
competition will lower the government's price.141 Even if the government does
not have the requisite data to ensure that affirmative action actually decreases
procurement costs, the government may have sufficient information (e.g., data
concerning the effects of past bidding) to be confident that affirmative action is

less costly than the direct cost of the subsidy.

B. Private Employment
To explore the limits of our analysis, this section considers whether affirm

ative action could induce workers to "bid" more aggressively for their jobS.
Although employees do not literally bid for their jobs, their decisions over hoW
hard to work or what level of pay to accept might be analogized to an auction
bid. Workers may commit to work harder or for less money if they face subsi
dized competition from preferred job applicants or have to compete for fewer
jobs because some are set aside for a preferred class.

While our goal for the moment is to assess whether as a positive matter
private employers would have a profit motive for engaging in this type of af
firmative action, we emphasize that the translation of our theory from firm
based preferences to individual-based preferences raises two troubling nonna
tive problems. First, the premise that women or minority workers have lower
expected productivity is a more invidious stereotype than the FCC's assump
tion concerning designated bidders' ability to compete. Even if the choice to
subsidize disenfranchised groups were based on the disadvantages to which the
individuals had been subjected, this profit motive for affirmative action lacks
the moral coherence of standard diversity theory, which presumes not that tra
ditionally disadvantaged workers are less productive, but that they bring differ
ent life experiences to their jobs, which synergistically enhance corporate
decisionmaking.142 Second, the goal of extracting additional surplus from
white and/or male workers is more problematic than extracting additional sur-

The importance of allocative efficiency is at the core of Henry Manne's justification for legalizing
insider trading: If insider trading drives slock prices more quickly toward their true value. better invest
menl and consumptive choices might follow legalizing its exchange. HENRY G. MANNE, INSIDER TRAD-

ING AND THE STOCK MARKET (1966).
141. Jerome S. Gabig & Richard C. Bean, A PrimLr on FedLrallnformotion Sysrems Acquisitions:

Pari Two 0/ a Two-Pari Article. 17 PuB. CoNT. LJ. 553, 580-81 (1987) (discussing DepartmeIIt of
Defense proposals to subsidize benchmarking costs for small information systems firms).

142. See. e.g.. Taylor Cox. Jr.• The MulJicultural OrganiZJJti(}tl, 5 ACAD. MGMT. ExEc. 34 (1991)
(contending the diversity enhances decisionmaking. creativity, and marketing to foreign communities);

plus from non-designated firms. 143 Non-designated bidders have no right to
make supracompetitive profits from our nation's finite radio spectrum, but
workers have a normative claim to some of the surplus from their employment.
The problem is that employers would use affirmative action to extract addi
tional surplus from nonpreferred workers.

We return to these normative issues in the final section, but even at a posi
tive level, we believe that, in the labor markets, the two preconditions for af
firmative action to enhance competition rarely both obtain. Employers do not
need to resort to affirmative action to extract surplus from white or male em
ployees because competition among these employees is sufficient to drive the
wage to the marginal product Due to the persistent unemployment in the
United States, the number of job applicants usually far exceeds the number of
openings. Under such conditions, voluntary affirmative action would not be
necessary for employers to gain bargaining power: Affirmative action is most
likely to be able to spur additional competition only if there are relatively few
bidders compared to the number of items being auctioned.

Nonetheless, we see a small possibility that employers could benefit from
using affirmative action to enhance their bargaining power when, because of
private information and/or contracting costs, employers are unable to extract all
of the gains from trade. l44 A recent article by Andrew Schotter and Keith
Weigelt experimentally tested whether affirmative action subsidies could spur
employees to work harder. 14S These authors found that overall effort of their
subjects increased when weak "employees" were favored. While there is only

Dunc:aa 1CmDedy, A CIIInuuI PIJurJIIsr Case for A/fintIatiw AetIofI ill ulfJl AaldeMill, 1990 DulCE LJ.
705 (lIIpilll thII .tlirmaIive ac:1ion would improve the quality and social v"ue of IepJ scholanhip).

143. In a _ the employer would be usins aflirmaIive ac:1ion to induce a "nl race." See George
Akatof,~~ofe- aNI 0/ the RIll R«e aNI Other Woejid TaUs, 90 QJ. F.coN. S99. 603
OS (1976). The nl race effect resulls fnlm WOIbn' inc:reuina their effoJ1s 10 disliDpish lbemseIves
from odJer c:oworbn witbout l:OIIIiderinIthII their exira efforts would inspire others to work hardee.
The nl race effect miIht u..ify where WOIbn with hi&her expCll:Ied produclivity bad to work even
hardee to exceed ... IIIbsidized output of WOIbn with Iowec expCll:Ied pmduclivity.

The nl ,.. e«.ct lIlIdenconls how .tlirmaIive ac:1ion's poeaible profit motive will~y Ieduce
social efliciency. WhI1llIllCllll:iDl WOIbn' market power may Ie8d 10 _ efIic:ient use of labor. see
JJOle 140s.,.and~ text, it is just as likely thII employees' disuUli1y of worIt will exceed

eqIIoym' --- ........Iity.
144. Mo8t imporlIndy, empIoya's often receive only a noisy sipal about the expected productiv

ity of a )*licalar appIic:aDt. The heIeropneity in expected productivity reduces the competitive )IRS
&me thII emp\oyeN with the stnlIIJllII resumes face from odJer applicants with less scintillating
resumes. Because appIicanls may kJlow _ about their prospective productiVity !ban empIoym. em
pIoyas~ simply exbacl the surplus by tailoring the COlIbaClU&I terms of employment 10 each
employee's actual abilities. Few example. coasicIeI' an employee thII wishes 10~ a small propor
tion of its enlry-level employees based 011 the employees' observed productivity during a long proba
tionary period: If the employees exhibit cfiffinnt expected pmduclivities, then the stnlIIJllII workers
misht be able 10 shirt witbout fear thII they win be JIMSCld over foc pronIOlion. Because'" employees'
exact capabilities are UDtnown 10 the employer, simply teqUiring empIoyee-specific minimum output
would not ..low the employer to extract all of rbe expected gains from bade. Instead, the employer
misht be able to do better by subsicllzin« some of the ,.,eater applicants in this competition. Faced with
this subsidized competition, the employees with the hl&hest expected productivity may work hardee.

145. Schotter & Weigelt. supra note 127. For poops with a sev= disadvanlage, aftirmative
action significantly illln&Sed effort and linn profits. Without the atlinnative ac:1ion, the disadvanlaged
puties IaIded to supply 110 effort, since their chance of promotion was so small. Id.



I. Revenue enhancement is constitutionally insufficient.

After Crosonl48 and Adarand,149 to withstand an equal protection attack, a
racial subsidy must be "narrowly tailored" to further a "compelling government

IV. LEGAL IMPUCATIONS

The central thesis of this article has been positive rather than nonnative:
Affinnative action can (and in the FCC auction did) increase government reve
nues by enhancing bidding competition. But at some level this fact is insignifi
cant unless it infonns nonnative legal issues. Accordingly, this section
addresses the nonnative relevance of the revenue-enhancing effect.

A. Public Affirmative Action

An expected increase in government revenue or decrease in government
procurement costs is an inadequate constitutional rationale for race- or gender
conscious subsidies. But, in cases where there are independent constitutional
justifications, the simple fact that affinnative action subsidies may not be as
costly as is commonly thought may help demonstrate that affinnative action is
cost-justified.

146. One inbiguing study of stock nwket "evenl5" shows Jhat when !he Labor Deputment an
nounced awards for compIIIics that had exemplary aflinnative lIClion programs. !he comp8tlies' stock
prices increased. Peter Wright. Slqlheo P. Ferris. Janine S. Hiller & Marl< Kroll, Competitiveness
Through MafUJgemem of Diversity: ~ets 011 Stoelc Price Valuation, 38 ACAD. MONT. J. 272 (1995).

147. We can think of few exarnples where private employers explicitly subsidize weaker appli
canJs to spur competitiOD, but "second-soureing'-where a finn profitably subsidizes a higher cost sec
ond-source to eohanc:e its bargaining power with !he primary input supplier-may be analogous. See
Ayres & Braithwaite, supra note 139. at 134.

148. City of Richmond v. J.A. Croson Co.• 109 S. Ct. 706 (1989) (requiring that city affirmative
action plan satisfy a compelling governmental interest and be narrowly tailored to remedy !he past
effects of discrimination).

149. Adarand Constr. v. Pena. 115 S. Ct. 2097 (1995) (holding that all governmental racial classi
fications must withstand shiel judicial scrutiny).
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2. Did the FCC's rules enhance minority or female control of the
airwaves?

To underscore our agnosticism about whether the FCC's affirmative action
was consistent with the Constitution's equal protection requirement, we digress
for a moment to consider whether the FCC's designated bidder regulations en
hanced minority or female control of the airwaves. The FCC designed the des
ignated bidder regulations to avoid two problems: (I) unjust enrichment and
(2) sham designated bidders. The unjust enrichment problem was created by
bad publicity generated when previous lottery winners quickly resold their

interest."I'" Reducing the federal government's budget deficit is unlikely to
qualify as a "compelling government purpose" for disparate racial treatment. 151
Even if increasing government revenue were a constitutionally permissible
goal, the means of achieving this goal would not be "narrowly tailored," be
cause there is a strong possibility the government could find a racially neutral
means of substantially achieving the same goal. Specifically, if the FCC had
simply subsidized small finns,152 similar revenue-enhancing effects might have
been achieved.

Whether a small-finn subsidy would create more or less revenue than a
raceJgender subsidy depends in part on the government's ability to identify a
stable, nonracial class of "weak" bidders. While many critics of affinnative
action have complained that sham corporations have falsely qualified for mi
nority StatuS,153 the problem of "sham" corporations might be even more in
tractable if preferred status were detennined simply by a corporation's revenue
or financial structure. Strong bidders might be able to redefine their corporate
structure to qualify for small business subsidies. Thus, while it is possible that
racial and/or gender classifications are the best means to enhance bidding com
petition, we think it clear that the current Supreme Court would not accept
revenue enhancement by itself as a sufficient justification for affinnative action
set-asides.

ISO. Ill. at 2117. Gender-based subsidies may be tIIORO likely to pass constitutional muster be
eaute they .... not udsfy slriet scrutiny. Mississippi Univ. for Women v. Hogan. 458 U.S. 718. 724
(1982) (sulIjec:liDs pnder-blISed dilcrimination to inlenDediare SClUIiny). Even under !he relevant
"heightened 1Ct'Utiny." however, it may be difficult for !he govenuneot to justify revenue enhancement
as a subItantiaI govemmeot JIUIPOlIC.

151. The Court would likely require the govenuneol to show that lherc was no equally effective
_neutral means to ac:bieve !he same nlSUIt. See Adorand. 115 S. Ct. at 2118. In Adarand, two
justices even _ that lherc could be no compelling government purpose for race-based subsidies. Id.
at 2118-19 (St:aIi8, J. and Thomas. J.• COlIClUring sepm'8IeIy).

152. AltIIough in !he regional nmowband auction the FCC subsidized firms with annual gross
revenues of leis than S40 million in !he last two yars, !he subsidies were not as significant as those
given 10 designated bidders. Small firms received no bidding credit, but they were able 10 pay in install
JDenI5 at the IO-year treasury note rate. The instalbnent payments applied to all licenses. See Order on
ReconsideratioD, supra note 49. at 5306-07.

153. See. e.g.• Marl< I. Pinsky. FCC TaUs Trinity 1V StatilNl: Religious Broadaister Illegally
Used Minority Stolus. U.S. Says. SUN-St!NI'INEL, Nov. 16, 1995. at 10. available in LEXIS. News Li
brary. Cumws File (" "[TIlle lindings establish that TBN and Crouch created a sham corporation to lake
advantage of the minority preference' policies of !he FCC.").
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indirect empirical evidence that affinnative action enhances productivity,l46
our enhanced-competition theory may provide a causal explanation for two of
the most important changes during the last decade in entry level hiring for law
teaehing-(I) an increase in the perceived amount of affirmative action and (2)
an increase in the number of publications candidates must write before
application.

We remain skeptical, however, that employers would subsidize disadvan
taged applicants solely to maximize profits. Even if affirmative action subsi
dies or set-asides could profitably enhance employers' bargaining power, few
employers have sufficient information to risk subsidizing workers with lower
expected productivity when profit-maximization is their sole motivation.147

However, when employers are motivated by other factors to offer affinnative
action subsidies, our overarching conclusion still pertains: Private employment
subsidies may not be nearly as costly as commonly assumed if they enhance the
employer's terms of trade with nonpreferred employees.

.,
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licenses for huge profits.l~ 11le FCC responded by promulgating detailed un
just enrichment rules aimed at stopping unjust minority enrichment. These
rules restricted designated bidders' ability to resell or lease licenses in the short
term to non-designated bidders, and required repayment both of the 40 percent
bidding credit and the installment subsidy if the license were resold in the long
term. ISS These rules should stop unscrupulous designated bidders from capital
izing on the affirmative action subsidies. Indeed, because the 40 percent bid
ding credit did not mean that designated bidders actually paid 40 percent less
than non-designated bidders for comparable licenses, the pay back rules may
discourage even legitimate resale. 156

11le FCC also attempted to deter corporations from tlying to get designated
status by using minority or female entrepreneurs as fronts, without allowing
them any actual control over the corporation. The FCC therefore required that
women or minorities own a majority of the voting stock and at least 25 percent
of the total (voting and nonvoting) equity.IS7

The greatest weakness of the FCC's approach was its failure to limit the
amount or termS of designated bidder leverage. While nonvoting stock could
represent no more than 75 percent of total equity, designated bidders were al
lowed to borrow unlimited amounts from their passive equity holders. In fact,
female or minority entrepreneurs did not have to pay in any capital in return for
their majority control; some designated bidders financed 100 percent of their
auction payments with debt and capital contributions from nonvoting share
holders. Moreover, While designated bidders were required to file a "Iong
form" application to qualify for designated status, they never had to disclose
the amount or terms of debt financing.

The lack of leverage regulation created a strong likelihood of extreme sepa
ration of ownership from control. 11le FCC did not limit the amount of free
cash flow passive financiers could take from the corporation. The FCC's regu
lations thus permitted a leaky bucket-where many of the benefits of affirma
tive action ultimately flowed to people who were not members of the

154. &~. ~.g.• Edmund L. Andrews, Alrwa~ Aucrion BiU AdWUlC~'. N.Y. TIMES. May 12, 1993.
at DI. D13; Edmund L. Andrews. &not~ Plan to &U Radio Fr~qwnci~•• N.Y. TIMES. May 28. 1992, al
01.09.

155. Implementation of Section 309(j) of the Communications Act-Competitive Bidding. 9
F.C.C.R. 2348. 2394-95 (1994) (Second Report and Order. PP DocIcel No. 93-253) [hereinafter Second
Report &; Order].

1.56. The exrensive etOSSOver bidding and the designated bidder purchase of a non-set-aside li
cense sunest that the effective bidding credit was O'll> (not inclllding the insra11ment benefit). Thus.
making the designated bidders pay bKk the fun 4O'll> aewaUy peoaa1izes resetlers. Although designated
bidders prllSumably take dlis illiquidity into aceounl when valuing designated licenses. requiring over
pa~ of the bidding credit will IIlIId to increue the inefficient holding of designated licenses.

157. Third Mcmonndum &; Order. ntpm note 49. at 212. In addition. if the designated bidder
control group owned tess dI8n half of the lotaI equity. then no single non-designated investor could own
_ than 25% of the total equity or _ dI8n 15% of the voting S1OClt. 1d.

The FCC's rutes. however. did not prohibit designated bidders from adopting supermajority voting
requimnents that might undmnine the effective contmI of the control poop. For exatnpJe. while a
W01II8II owned 85% of Benbow P.C.S. Vem-. Inc.• her dominant ownership share was insufficient to
make II1IIIY major corporate decisions, becaw;e any such decision required approval from 86% of the
voting shares. Long Form Application of Benbow P.C.S. Ventures. Inc.• FCC Form 401. Exh. VI at I
(Nov. 23. 1994).

disadvantaged group. FCC apologists might respond that capital markets are
sufficiently competitive to protect designated entrepreneurs and that the goal of
the program is to let designated entrepreneurs control part of the telecommuni.
cations spectrum. However, the complete lack of leverage regulation threatens
to undermine the more limited goal of giving women and minority entrepre
neurs effective control of the designated firms.

Passive financiers in these ventures must have been sorely tempted to con
trol the bidding strategies when millions of dollars of their own money were at
stake. The FCC regulations failed to specify the amount of control that passive
debtholders and nonvoting stockholders were allowed to exert. Quite possibly,
these so-called passive financiers might have made round-by-round bidding de
cisions, with the ultimate threat of withholding financing should the controlling
shareholders act otherwise. In other instances, exerting this type of influence
has exposed passive debtholders to various types of control liability.ls8

While we cannot assess who controlled the bidding strategies of the prevail
ing designated bidders in the regional auction, an analysis of their long-form
applications for designated status indicates extreme forms of leverage. For ex
ample. Lisa-Gaye Shearing disclosed that its passive partner financed 100 per
cent of the more than $3 million spent for auction prepayments. l59 Moreover,
some of the designated bidders seemed to cede control of the bidding process to
their white male financiers. l60 For example. the female controlling shareholder
of Benbow seemed detached during important parts of the bidding. and one of
us observed her reading a novel for several rounds while her white male team
decided how to bid.161

Because the entrepreneurs who own the designated firms did not face the
same threats of ouster by proxy contest or merger as those who run typical
corporations, it strains the imagination to think that nonvoting shareholders and
debtholders would extend virtually all of the firm's working capital without
retaining substantial influence over its most important decisions. Race- and
gender-conscious subsidies must do more than merely enhance government

158. ~. ~.,•• A. o.y lemon F_ Co. v. CacBiII, IDe., 309 N.W.2d 285.294 (MiM. 1981)
(holding leadIr~ tilble to odJec creditors because its financial and managerial control over the
principa1 created .. apncy re1aJionship); .~~ tIho REsTATEMENT (SIlCOND) OF AoENCY § 14(0) cmt. a
(1957) (secbrity holder may be considered principal of debt« where security holder lUes over manage
ment of debtor); Daniel R. F'uchel. TM Ecortomtcs nfUntkr LiDlJility. 99 YALI! LJ. 131 (1989).

159. Long Form AppHcation of Pap Ca1I, IDe•• FCC Form 401 Exh. tv at 5. 7 (Nov. 23. 1994)
(on file with the Stanford Low Rniew). Benbow simil8rly disctosod: MWestHn1< has advanced funds to
Benbow to make the lIIlCCIlSU)' down ..yments to the Commission." Long Form Application of Den
bow. P.C.S. Veat1IftlS. Inc.••""m note 157. at 2.

160. Shearing's long form &UteS that she Mhad an oral agreement [with her passive Jl8I1RC'r. Adel
phia] that they would consult with IlIICh othec 011 bidding strategies during the auction and, to the extent
Uaa-Gaye m-m, chose not to be praent at the IlUClion. she would direct what bids to ptace in what
marbts and an AdeIpIJia employee would ect as her agent in piecing those bids." Long Form Applica
tion of Page Ca1I, ntpm note 159. at 5.

161. Wbi1e COIIlrll1IIDB shIreholdm JDi&ht JlIIionalJy deIepte many corporate decisions, it seems
odd that the COI1troIling sMrebo1der would deIepte how the corpontion invests the vast majority of its
capital. Benbow's observed behavior is all the more disheartening if one of the goals of affinnative
action is to create rote models for future disadvantaged entrepreneurs.
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revenues to pass constitutional muster, and we remain agnostic about whether
the FCC subsidies achieved these additional requirements.

3. Affirmative action costs the government less than is commonly
assumed.

Notwithstanding the fact that a revenue-enhancing effect is not constitution
ally sufficient to justify affirmative action, our finding that affirmative action
can enhance government revenue has normative relevance. The cost of affirm
ative action is significant to determining its wisdom as a matter of public pol
icy. Affirmative action may appear more attractive if it costs the government
very little to redress past discrimination. Even if race- and gender-based subsi
dies further a compelling government purpose, the amount of affirmative action
must tum, at least in part, on the cost of the subsidy.162

From this perspective, it is not crucial that the FCC's affirmative action
subsidy actually increased government revenue-it is only important that the
subsidy cost the government less than is commonly assumed. The government
cost of affirmative action is exaggerated if one considers only the shortfall on
contracts that go to minorities. A more accurate view takes account of the
ways in which subsidized minority bidders drive traditional players to surrender
more of the gains of trade on the contracts they win. The naive analysis
wrongly assumes as a benchmark that unsubsidized bidders would have bid as
aggressively in the absence of competition from preferred bidders. The naive
benchmark also wrongly assumes that minority bidders only compete with un
subsidized bidders-therefore that competition among minority bidders does
not compete away any of the subsidy. But in the narrowband auction, desig
nated competition was sufficient to do just this-competing away virtually all
of the 40 percent bidding credit. What naively seems like a huge giveaway
ended up costing the government nothing. As our examination of the FCC
auction reveals, subsidizing discrete classes of bidders can increase both inter
and intragroup competition, invalidating both of the naive assumptions.

While we have shown that the affirmative action subsidies increased reve
nues in comparison to an auction without any bidder subsidies, some critics
might argue that we have not chosen the appropriate benchmark and in particu
lar that we should use for comparison an auction with the most effective race
and gender-neutral subsidies. We emphasized above that small business subsi
dies might have been able to generate more government revenue than the af
firmative action subsidies did. 163 Yet even if giving small business subsidies
could have extracted higher bids from the dominant bidders, our central finding
would still hold: Affirmative action subsidies cost much less than we would
have estimated if we merely mUltiplied the eleven licenses that designated bid
ders acquired by the effective 50 percent (or in one case 16 percent) subsidy. 1M

162 Assessi"l the cost of Iffirmative eclion will also turn on a variety of other fectors, including
the cost of excluding white males and the _ of social inefficiency.

163. Su IlOle IS2 slIf'rtI and accompanying text
164. See text accompanying note 62 supra.

This naive method would estimate that affirmative action cost the government
$125.6 million. A small business subsidy may have succeeded in extracting
even more from the established bidders, and in comparison with this bench
mark, affirmative action may still have cost the government some revenue. But
this shortfall in revenue would only be a fraction of the naive cost estimate.

Even if the race and gender subsidies had not increased government reve
nues, the take-home lesson of this article is that the fiscal cost of affirmative
action may be much less than the facial expense of a SO-cents-on-the-dollar
subsidy. In a sense, the legal significance of our finding is captured by the
simple idea that "demand curves slope downward"-meaning the discovery
that affirmative action has a lower price should, on the margin, induce society
to demand more of it.

B. Private Affirmative Action May Deserve Higher &rutiny

Our discovery that affirmative action subsidies can enhance bidding compe
tition does not unambiguously militate for an increase in all types of affirmative
action. The theoretical possibility that employers may adopt race-conscious
hiring or promotion standards solely to make money suggests that private af
firmative action may deserve higher scrutiny than currently given in Title VII
litigation.

A bed-rock principle of Title VII is that there is no profitability defense for
disparate treatment on the basis of race or gender. 16S Particularly with regard
to disparate racial treatment, the statute explicitly excludes racial classifica
tions as a possible "bona fide occupational qualification."t66 Unlike equal pr0

tection jurisprudence, which requires the symmetrical treatment of laws
favoring and disfavoring racial minorities,I67 Title VII distinguishes between
race-conscious employment standards that favor minorities and those that disfa
vor them. Thus, even though "there is no BFOQ for race' when disfavoring
minorities, the Supreme Court has said that race-conscious disparate treatment
(in the form of an employer's voluntary affirmative action program that favors
minorities) does not violate Title vn if it is intended to "eliminate a manifest
racial imbalance" and does not unduly burden or absolutely bar the advance
ment of white employees. t68

Our enhanced-competition theory suggests, however, that employers might
engage in affirmative action solely to extract more surplus from their white and!
or male employees. While the Supreme Court has not yet treated race-con
seious employment practices that favor and disfavor minorities symmetrically,
we suspect that the Court would require symmetric application if it thought that
a private employer adopted a voluntary affirmative action program solely to

165. ~~ City of L.A. Dep't of WateI" & Power v. Manhart. 43S U.S. 702, 716-17 (978) (noting
that "Tide vn [does not] contain ... a cost·justification defense comparlIble to the affirmative defense
available in a price discrimination suit;.

166. 42 U.S.C. I 2000e-2(e)(1) (1994).
167. ~~. ~.g .• 42 U.S.C. 11981 (1994).
168. Johnson v. Transportation Agerq, Santa Clam County, 480 U.S. 616. 630 (987) (citing

United Steelwoders of America v. Weber. 443 U.S. 193. 208 (1979».
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increase profits. The Supreme Court may therefore require employers to prov
more than a statistical imbalance-that is, to make some showing that they":
motivated by more compelling factors than making money.l69

Yet the need for heightened scrutiny turns in large part on how often private
employers would likely implement voluntary affirmative action solely to make
money. In our previous analysis, we sketched how racial and gender prefer
ence might enhance a firm's profits, but concluded that in practice employers
would seldom have the information necessary to calculate the appropriate sub
sidy with any confidence. 170 Accordingly, heightening the employer's standard
of justification because of the possibility of enhanced employee competition
seems unwarranted. l7l

CONCLUSION

In undertaking this study, we set out to estimate how much the bidding
subsidies cost our government. Our first intuition was that allowing firms con
trolled by women and/or minorities to pay just 50 percent of their winning bids
would lower the government's auction revenue. Only after analyzing the bid
ding data through the lens of game theory did it become clear that the FCC's
affirmative action increased narrowband prices by forcing nonpreferred firms to
bid more aggressively. In a simultaneous auction, the last bidders to drop out
determine final prices-and in the regional narrowband auction the subsidized
designated bidders dropped out last, but only after they drove up final prices by
12 percent or $45 million.

Our results demonstrate how law-and-economics can illuminate otherwL;,~

counterintuitive behavior. The game-theoretic explanation does not come natu
rally to those unschooled in strategic thinking. Civil rights advocates have im
plicitly conceded that affirmative action subsidies burden the public fisc-they

169. Our interim conclusion dJat Tille VII should prohibit affirmative Ktion programs adopted
solely to increase an employe£'s profits, howeve£. has broader application: Namely. the more conven
tional "diversity" justification fIX IflinnIlive Don-improving decisionmaIdnl by increesinl the di
versity of decisiOllJllllkers-would also violate Title VII unless the employer could offer a sufficient
nonprofil based motive.

170. &e text accompanying notes 143-147 supra.
171. While this uricle has focused on the impect of all'irmalive action at the regional nam>wband

auction. instaUment payments and biddiDs credits fIX desipled bidders have had IarJe effects in other
FCC~ auctions. FIX~ in the C-bIod< broedband PCS auction for deslpated bidders.
prkes as of February 25. 1996. were near\y double the prkes in the~MfA broedband PCS auction.
where two bands (A and B) were sold 10 lIOII-desipled bidden. The averace final price in the ~y
broadband auction was $15.54 per pop: whereas the avaap Del price in the C-block auction was $27.70
per pop for an identical 30MHz license. &e hlqrJIwww.fcc.lOv. Competition in the first allCtion was
weal< compmd to dJat of the set-aside auctioll. in which smaU~ were given a 25% bidding
credit and installment payments limi_ 10 lhoIe in the RlgionaI narrowband auction. The evidence is
strong that the earlier" auction eoded at prices weu below full value becauae of the Jack: ofc:ompcdtion in
many marbts. &e Cmnton. supra note 2, at 3J. Judging from the intense competition in the C-block
auctiOll. the FCC may have railed sublllanlially__in the~ auctions if the allCtions
for the A. B. and C blocks were combined into 0IIe aoction and C-block bidders were given installment
payments in the A and 8 blocks. In any event, it is clear that the bidding credits and installment
payments did not cost the taxpayers a penny. The IJroIdbud resulu il/uslrate an important disadvantage
of using set-asides. Namely. set-asides do not pamit the crossove£ bidding between designated and
non-deIiBJlllkd licenses. As a result revenues may suffer in 0IIe marltetlX the other.
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instead that the social benefits of remedying past discrimination or of
~ngdiversity justify the cost of the government subsidies. Showing that
I"'",,·~t;;idies cost much less than previously thought-or indeed that the subsi:SSmay reduce the federal defici~-makes it easier for affirmative action pro-

illS to pass cost-benefit analysIs.
gra Opponents of affirmative action might contend that the effect on the public
fisc should not be dispositive. But for those who believe that there is an appro

'ate role for affirmative action in remedying past discrimination or in further
:: diversity, then the results of this article will help illuminate the size of the

public subsidy.
'Ibe United States has a long history of giving away the radio spectrum: l72

From 1927 until 1982, radio spectrum licenses were assigned by a process
knOwn as "comparative hearings" in which the FCC evaluated competing re
quests for broadcast licenses. The licenses were simply given away-once ap
plicants had paid their lawyers significant sums to construct arguments
explaining why they would best serve the nebulous "public interest." By 1982.
the volume of new cellular telephone licenses began to overwhelm the FCC's
ability to conduct comparative hearings, so Congress authorized the agency to
assign the licenses by lotteries, again without charge. Hundreds of thousands
of firms applied for the giveaway-many only with the desire to resell their
lottery winnings for a profit.173

Congress' decision to auction licenses went a long way toward ending these
blatant giveaways-but even in an auction, entitlements can be sold on the
cheap if there are not enough bidders. The recent FCC auctions created just
this risk. Had large telecommunications companies reaped windfalls by
purchasing licenses at prices SUbstantially below their valuations, the auctions
would have continued the trend of giving away the spectrum. Though requir
ing disadvantaged firms to pay just 50 percent of their winning bids struck
many commentators as an unjustifiable giveaway,I74 we have shown that be
sides promoting diverse ownership of the broadcast spectrum, the FCC's af
firmative action actually prevented an even larger corporate gratuity.

172. This history is detailed in Mn.oROM. supra note 46. at 2. 12-13.
173. MilllOm gives the example of a sham telephone company. i.e, one formed solely for the

purpose of filing lottery apptications. that won the right 10 supply ceUular services to Cape Cod and
promptly resold its license to Southwestern Bell Telephone Company for $41 million. MaGRoM. supra
note 46. at 13.

174. &e. e.g., Rauch. supra note 8. at 9. 12 (discussing "discriminating for the sake of discrimi
nating" in interactive video and paging licenses).



ApPENDIX

Table 5 shows on a Iicense-by-Iicense basis how we calculated the informa
tion in Table 4. The full names of the relevant bidders appear in Table 2. with
the exception of the non-designated bidder, KDM Messaging Co. (McCaw).
which is a wholly owned subsidiary of McCaw Cellular, now owned by AT&T.
The information contained under the heading "Last Non-Designated Bidder Ex
cess Demand" reports the last time an unsuccessful non-designated bidder en
tered a bid on a particular license. For example, for the Midwest RegionIBlock
tHcense. McCaw placed the last unsuccessful non-designated bid of $12.6 mil
lion in round 6. The next column, "Response to Final Bids By Non-Designated
Bidders Who Ultimately Dropped Out," simply reports how the ultimate win
ners responded to this excess non-designated demand. For example. in re
sponse to McCaw's MidwestIBlock I bid, PageMart bid $16 million. We
assume that, without the crossover designated bidding, prices for the licenses
would have risen to this level. because there was demonstrated excess non
designated demand at lower prices. While it would be tempting to use this
response as the benchmark estimate as the price for which each license would
sell, this method ignores the fact that 50112 licenses within the same region are
close to perfect substitutes (for any bidder not seeking a national aggregation).
To calculate a more conservative estimate of the effect of crossover bidding, we
assumed a bidder expressing demand of $12 million on a Block 3 regional
license would have been willing to bid as much for the similar regional license
on Blocks 4 and 5. Accordingly, we calculated, for each region, the maximum
response on three 50/12 licenses (to the final bids by non-designated bidders
that ultimately dropped out). We used this higher figure as our benchmark for
expected revenue in the absence of affirmative action. For example, we assume
that Westlink would have been willing to replicate its bid of $8.941 million on
the West Block 5 license on all of the West 50112 licenses, and used the re
sponse of $9.4 million as the relevant benchmark for each of the three licenses.
The bottom of the table aggregates the increase in revenue by block-the over-

all increase of $44.9 million.
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MONEY OUT OF THIN AIR: THE NATIONWIDE

NARROWBAND pes AUCTION

PETER C. CRAMTON

University of Mnryland 20742

The Federal Communications Commission held its first auction of radio spec
trum at the Nationwide Narrowband PCS Auction in July 1994. The simul
taneous multiple-round auction, which lasted five days, was an ascending bid
auction in which all licenses were offered simultaneously. This paper describes
the auction rules and how bidders prepared for the auction. The full history
of bidding is presented. Several questions for auction theory are discussed.
In the end, the government collected $617 million for ten licenses. The auction
was viewed Uy all as a huge success-an excellent example of bringing eco
nomic theory to bear on practical problems of allocating scarce resources.

1. INTRODUCTION

"By combining cutting-edge economic theory and auction procedures,
the Federal Communications Commission (FCC) wrung top prices out
of bidders for the next generation of paging services." So read the
Wall Street Journal on August 1, 1994 (p. A4) at the conclusion of the
FCC's historic auction. During five days in late July 1994, the FCC
held the first of a series of auctions for radio spectrum to be used for
personal communication services (PCS)-spectrum needed for tomor
row's portable phones, pagers, and other wireless communication
devices. The spectrum promises to revolutionize communications
over the next decade. The method ofallocation promises to revolution
ize the way the government allocates scarce public resources.

In August 1993, the U.S. Congress passed legislation that re
quired the FCC to begin auctioning the spectrum. After months of
debate among auction experts and industry representatives, the FCC
decided in March 1994 that an innovative auction form, the simultane
ous multiple-round auction, would best serve the FCC's objective of
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efficiency. This auction form was proposed by auction experts Paul
Milgrom and Robert Wilson of Stanford University and Preston
McAfee at the University of Texas. A simultaneous multiple-round
auction is similar to a traditional ascending-bid "English" auction,
except that, rather than selling each license in sequence, a large set
of related licenses is auctioned simultaneously. In every round, a bid
der can bid on any of the licenses being offered. The auction does not
close until bidding has ceased on all licenses that is, until a round
goes by in which there are no new bids on any of the licenses. There
are three critical features of this method. First, the ascending-bid as
pect allows the bidders to react to information revealed in prior
rounds. This reduces the winner's curse, enabling the bidders to bid
more aggressively. Second, by auctioning a large set of related licenses
simultaneously, bidders are able to condition on relative prices across
licenses. Since bidder valuations depend on the combination of licen
ses held, providing this price information on related licenses is essen
tial to the formation of efficient aggregations of licenses. Some licenses
are complements, whereas others are substitutes. The simultaneous
sale of related licenses in an ascending-bid auction gives the bidders
the flexibility they need to express these value interdependencies. In
addition, it assures that similar licenses will sell for similar prices.
Third, keeping the bidding on all licenses open until there are no new
bids gives the bidders the most flexibility in switching among license
aggregations as prices change.1

The FCC decided to begin with the simplest of the auctions, the
auctioning of ten nationwide narrowband licenses.2 The ten licenses
not only are small in number, but since they are nationwide licenses,
the aggregation issues are much simpler. Unlike the other licenses,
geographic aggregation is not an issue with nationwide licenses. The
sole aggregation issue comes from the fact that a bidder can acquire
up to three nationwide licenses. However, despite the small number
of licenses the auction is an important one. The ten licenses amount
to over 40% of the total narrowband PeS spectrum to be auctioned.

1. See McMillan (1994a) and Chakravorti et al. (1995) for a discussion of the FCCs
auction design decision. It should be emphasized that the FeCs objective in designing
the auction was not revenue maximization. Rather, the FeC seeks to maximize social
welfare by allocating the spectrum in the most efficient way possible. Urevenue maximi·
zation were the goal, the FCC would auction just a single license in each region, which
would be inconsistent with the public interest

2. Narrowband refers to the relatively narrow slice of spectrum (about 50 kHz)
associated with each of these licenses in contrast to broadband licenses, which have a
bandwidth of as much as 30 MHz (almost 1,000 times that of the narrowband licenses).
Narrowband is ideal for advanced paging services, voice messaging. and e-mail. The
wider bandwidth of broadband is necessary for real-time voice communication.

From a consumer viewpoint, it made sense to allocate these high
value licenses first to hasten the development of narrowband PCS
services.

This first auction was viewed by everyone as an experiment. The
stakes were enormous. If the auction failed, it would mean that the
FCC would have to rethink its entire auction strategy. Firms and con
sumers would have to tolerate further delays and more uncertainty.
Fortunately, the auction was a huge success. Not only did the U.S.
Treasury collect $617 million, ten times more than preliminary esti
mates,3 but the licenses went to the bidders that valued them the
most-the bidders most apt to make the best use of the spectrum.
The time required to conduct the auction was just five days.

In the past, licenses were awarded by "comparative hearings,"
an FCC administrative proceeding, conducted by an administrative
law judge. Comparative hearings could take years to award a license.
Often the selection among similar applications was based on arbitrary
factors. In 1982 Congress granted the FCC the authority to use lotter
ies, and in 1984 the Commission switched to lotteries to award cellular
licenses. As with comparative hearings, rent seeking was common in
the lottery process. The FCC received nearly 400,000 applications for
cellular licenses. This onslaught of applications reduced the one ap
parent advantage of lotteries: speed. Moreover, in terms of awarding
licenses to the firms that are best able to develop the spectrum, lotter
ies may be even worse than comparative hearings, since selection is
random. Even when resale is allowed, lotteries are inefficient because
a lottery winner has a strong incentive to misrepresent its private
value of the license in negotiations with potential buyers (Cramton
et aI., 1987). In the cellular industry, it took ten years for efficient
license aggregations to form through resale.

Economists have been arguing for auctions for decades.4 This
July they finally got their way. Perhaps more surprising is that firms
also lobbied for auctions. One might think that the firms would prefer
being "given" the spectrum. The problem is that neither comparative
hearings nor lotteries would necessarily award spectrum to firms with
legitimate spectrum needs. These firms had to buy the spectrum from
the lucky few that were given spectrum. With comparative hearings
or lotteries, the firms still pay for the spectrum, but in a process

3. It should be emphasized that the preliminary estimates made by the Congres
sional Budget OffICe and the Office of Management and Budget were based on unin
formed speculation. The estimates do not reflect any analysis of either the supply or
demand for PCS services. In contrast, the firms' bids are based on detailed demand
studies and substantial research and development in PeS services and technologies.

4. See Coase (1959), Kwerel and Felker (1985), and Kwerel and Williams (1993).
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fraught with rent seeking and delay. Finns, consumers, and taxpayers
all benefit from the allocation of spectrum by auction (see McMillan,
1994b).

The goals of this paper are modest. I begin by describing the
auction rules and discussing some design issues (Section 2). Then in
Section 3, I describe how firms prepared for the auction. In Section
4, I present a detailed history of the bidding in the nationwide nar
rowband auction. The bidding history raises many theoretical ques
tions, which are discussed in Section S. I do not offer a full theoretical
analysis of the simultaneous multiple-round auction, nor do I review
basic auction theory.s There are no new theorems here. Rather my
intent is to present some of the issues and provide all of the data in
the hope that this will stimulate future theoretical and empirical work .
based on these auctions.

2. AUCTION RULES

The auction rules for the nationwide narrowband auction were de
tailed in the FCC's Third Report and Order (1994). Ambiguities were
then resolved in subsequent public notices. In what follows, I summa
rize the rules that were used in the nationwide auction.

2.1 WHAT IS BEING AUCTIONED?

There are eleven nationwide narrowband licenses. The licenses come
in three different types: SOISO kHz paired licenses, SO/12.5 kHz paired
licenses, and SO kHz unpaired licenses. With the "paired" licenses,
the first number denotes the amount of outbound capacity (from
transmitter to consumer unit), and the second number denotes the
amount of inbound capacity (from consumer unit to transmitter). An
unpaired license consists of only outbound capacity. Inbound spec
trum is not the same as outbound spectrum. The inbound spectrum,
which is in a very quiet (low interference) part of the spectrum (900
MHz), can only be used for low-power transmissions. This makes it
ideal for transmission from small consumer devices but ill-suited for
transmission from network transmitters, which must use greater
power to reach the low-power consumer devices. Hence, one SO/SO
kHz paired license is not the same as two SO kHz unpaired licenses.
There are five SOI5O kHz licenses (lot numbers 1 to 5), three SO/12.5 kHz

5. However, I can direct the reader to several excellent surveys of auction theory:
McAfee and McMillan (1987), Milgrom (1987, 1989), Wilson (1mb), and Rothkopf and
Harstad (1994). The reader should also consult the seminal work of Milgrom and Weber
(1982).

licenses (lot numbers 6 to 8), and three SO kHz licenses (lot numbers 9
to 11). license 9, one of the SO kHz licenses, was not up for auction
because it had been set aside for Mtel as a Pioneer's Preference award.6

An auction winner gains the exclusive right to use the spectrum
in accordance with FCC rules for a period of ten years. Licenses typi
cally are renewed without charge provided the licensee has adhered
to FCC rules and met build-out requirements. A bidder can win up
to three licenses.

The licenses are auctioned simultaneously. In any round, a bid
der can bid on any subset of the licenses for which it has applied,
such that the number ofbids in any round is no more than the bidder's
current eligibility.

2.2 DESIGNATED ENTITIES

To encourage broad participation in PCS markets, firms controlled by
women or minorities (so called "designated entities" or DEs) are given
a 25% bidding credit on licenses 5, 8, and 11. This discount is designed
to offset any discrimination these firms may face in raising capital and
offering PeS services.

2.3 PAYMENT RULES

Payments are received by the FCC at three times: (1) An upfront pay
ment before the bidding begins assures that the bidder is serious. Any
withdrawal penalties are taken from the bidder's upfront payment.
(2) A down payment of 20% is paid within five business days after
the close of the auction. (3) A final payment of the remaining 80% is
paid within five business days of the award of the license.7

The upfront payment, due two weeks before the auction begins,
defines the bidder's maximum eligibility in any round of bidding.8

Each bidder must make an upfront payment of $350,000 per license

6. Pioneer's Preference awards were intended to be rewards to innovative firms
for their "pioneering" technology. In practice, the Pioneer's Preference process suffers
from the same rent-seeking problems as "comparative hearings." Under pressure from
Congress, it has since been abandoned. See footnote 31.

7. Ucenses are awarded one to three months after the auction. The time until award
depends on whether a party files a "petition to deny" the award of the license, in
which case an additional review process must be carried out.

8. Significant upfront payments are important to assure that the applicant is a seri
ous bidder. The Interactive Video Data Services (lVOS) auction, held on July 27-28,
was marred by several defaults by winning bidders (WlIShington Post, August 31, 1994,
p. Fl). The defaults were apparently the result of bidders not fully understanding the
auction rules before the auction. A large upfront payment, which can serve as a penalty
in the event of default, provides an incentive for bidders to be well prepared.


